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REPORT 

OF THE 

Engineers in Charge 

To Devise and Provide a System of Sewerage. 



San Francisco, July is, 1893. 

To the Honorable^ the Board of Supervisors 

Of the City and County of San Francisco — 

Gentlemen: We submit herewith a progress report 
covering the work done by the Board of Engineers as finally 
organized on August 2T^ 1892, under resolution No. 6612 
(Third Scries), and that of the Engineers in charge to de- 
vise and provide a system of sewerage, appointed by Reso- 
lution 8294 (Third Series), together with a careful compila- 
tion of official street grades in the form of a supplement. 

Very respectfully, 

MARSDEN MANSON., 
C. E. GRUNSKY, 
Engineers in Charge to Devise and Provide Sewer System, 



TOPOGRAPHICAL FEATURES 

OF THE CITY AND COUNTY OF SAN FRANCISCO. 

San Francisco is built on the peninsula lying between 
San Francisco bay and the ocean. It covers the entire 
northern portion of this peninsula fronting westward upon 
the Pacific ocean, northward on the ocean, the Golden Gate 
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and the bay, and eastward on the bay. Its southern bound- 
ary is an Qtst and west line from ocean to bay. Ijing about 
seven miles south from the Golden Gate. 

The exterior form of the city may be describt-d us an 
irr^ular square with sides nearly conforming to tlic cardi- 
nal directions except that the central portion of its north- 
em front juts out at Fort Point beyond a right line, and 
that its western and eastern fronts bear somewhat east of 
south instead of due south. 

The spur of the Coast Range Mountains, which ha^i its 
northern terminal at the Gt^den Gate has no point within 
the city risit^; to the dignity of a mountain, althougli sev- 
eral gracefully-rounded peaks, Las Papas or Twin Peaks 
and fflue Mountain, near the center of the city, rise to a 
height of over nine hundred feet. 

The peninsula spur of the Coast Range divides the city. 
as above described, into two main water sheds, of which nne 
sends its drainage toward the ocean, the other toward tlie 
bay. The dividing line between these two slopes eiUers the 
city limits from the south a little west of a me<:iian line, and 
holds a quite direct course to Fort Point 

The lowest points of this summit are over 20b feet high. 
The southern division of the Southern Pacific Railroad and 
the Mission or County Road cross the same south of Twin 
Peaks ; parts of Golden Gate Park and Richmond He upon 
the flat top of the summit north of this central group of 
hills. 

The principal spurs from this peninsula backbone subdi- 
viding the eastern water- shed are: Hunter's Point ridge, 
to the south of which lie two small valleys opening toward 
the bay, of which the southernmost, Visitacion Valley, is 
partly in San Mateo County ; Bernal Heights, between the 
two branches of Islais Creek ; the Potrero hills, which are 
barely connected with the main ridge by a slight swell in 
the ground ; and the Northern Ridge, terminating in Rus- 
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sian and Telegraph Hills, on the northeastern bay front of 
the city. 

The western water-shed is subdivided by the Point Lobos 
spur of hills and by the flat-topped Ocean House ridge 
into three drainage basins, of which the northernmost is 
tributary to Mountain Lake and Lobos Creek ; the second 
embraces a region of shifting sand dunes extending well 
up on the western slope of the Twin Peak Hills, and the 
third sends its waters into Laguna de la Merced. 

The several spurs of hills which thus, establish a number 
of natural drainage districts, in most cases terminate rather 
abruptly. The terminal group of hills on the Point Lobos 
ridge rises to an elevation of 330 feet, one of the highest of 
these hills being only about 1,000 feet from the shore line ; 
on the Fort Point ridge, about a mile south of the Golden 
Gate and only a quarter mile from the ocean shore, is a 
prominent elevation over 400 feet high. 

The Presidio Heights, near the point where the North- 
ern Ridge leaves the main ridge, have greatest elevations of 
300 to 380 feet. 

Lafayette Square rises to a height of 380 feet ; Clay 
street hill is 360 feet high; Russian hill is 370, and Telegraph 
Hill is over 290 feet high. The lowest point on the spur 
which extends northwesterly from Russian Hill and ter- 
minates at Black Point is about 90 feet high, and Black 
Point itself is 100 feet high. On the Potrero Hills are 
points nearly 340 feet high, and on thie Hunter's Point 
ridge several hills rise to over 250 feet. Railroad Avenue 
crosses this ridge at an elevation of 60 feet, and San Bruno 
Road at 60 feet. The spur extending eastward from the 
Hunter's Point ridge, near the south line of San Francisco, 
leaves the main ridge at an elevation of 550 feet. It is 
crossed by the San Bruno Road at an elevation of 140 feet, 
and terminates in a hill whose top is nearly 500 feet high. 

Bernal Heights rise to an elevation of over 490 feet ; 
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have been established at City Base (City Base being 6,^ 
feet above an ordinary high tide). Islais Creek, south of 
the Potrero Hills, opens to the bay through broad mud flats 
covered to the extent of about 500 acres by the city. As 
far inland as Fifteenth avenue and San Bruno road, about 
two miles from the water front, street grades have been es- 
tablished as low as one foot below City Base. 

South of Hunter's Point an area of seven to eight hun- 
dred acres within the city limits extends out into the bay 
over low mud flats which will some time be filled to about 
City Base. 

On the northern front of the city tidal area and bay sur- 
face that will fall within the proposed seawall line aggre- 
gate about 270 acres. 

It is interesting to note that, although San Francisco is 
built on hills and undulating ground rising high above 
the level of the sea, it embraces within its limits several 
thousand acres of salt marsh and bay surface, portions of 
which have been filled in and are built upon, but by far the 
greater portion of which remains to be reclaimed in the 
ultimate growth of the city. 

The area of San Francisco, including the lands already 
reclaimed and to be reclaimed, estimated to the officially 
established water front line, is 30,680 acres (about 48 square 
miles). The area already built upon covers about 8,000 
acres, covering almost the entire northeastern quadrant of 
the city as above described and extending in a long narrow 
strip several miles westward from the densely populated 
region, along Point Lobos avenue and neighboring streets ; 
also extending southward along the principal lines of travel, 
San Bruno Road and Mission Road, with occasional spots, 
as in the Potrero and South San P'rancisco, where an aggre- 
gation of residences and other buildings marks a nucleus 
of suburban growth. 

The built up or populous part of San Francisco can readily 
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b^ stdxlivided into districts of two characters — the one class 
Mnbndog portions of the city on sloping ground, hilt sides 
and hiU tops, at such elevations that they can be readrly 
dfoined by gravity flow, the other embracing the low, flat 
dittiict* fi)t which it is difficult or impossible to provide 
satisfactory drainage without recourse to pumping. But 
when thus segregated into districts the several districts of 
each cIass are not contiguous ; their drainage cannot easily 
be combined, and the solution of the drainage problem is 
rendered touch more complex than if there were only one 
instead of many drainage basins. 

The extent of the several water-sheds for whose drain- 
^e provision is to made may be preliminarily noted as 
follows : 

*Vi»itacion Valley 990 acre! 

Bay View district 1,320 

Islais Cr-eek district 3.900 " 

Precita Creek district i.730 " 

Mission Bay district S,86o " 

Yetlia Buena Bay district 430 

North Beach district ' 320 ■' 

Washerwoman's Bay district 1,030 " 

Presidio district 930 " 

Lobos Creek district 2,r20 " 

Ocean Beach district 5,650 " 

•Laguna de la Merced district 3>3SO " 

Each of these areas covers the entire space from summit 
to summit of dividing ridges and includes bay or ocean 
frontage. Being intended for general classification pur- 
poses only, a more detailed subdivision is not necessary at 
this time. 

The Islais Creek district should really embrace that of 
Precita Creek, which is tributary to the former, but as the 
junction of the two creeks is at the margin of the salt 
•Norlh of ihe County line. 
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marsh and Bernal Heights, between the two, forms a very- 
prominent line of division, they have been enumerated sep- 
arately. 

In the discussion of volumes of flow from the Islais 
Creek district and from the Laguna de la Merced district, 
the fact is not to be lost sight of that provision must be 
made for natural drainage from portions of their water- 
shed beyond the southern boundary of San Francisco. 
This is true also, though to a lesser extent, in the case of 
the Visitacion Valley district. 

The problems of drainage for these several districts are 
distinct for each, but can to a certain degree be combined. 

As it is not proposed at this time to discuss these sev- 
eral problems in all their bearings, we shall confine our- 
selves to such descriptions as are necessary to understand 
present conditions and facilities for drainage. 

ISLAIS CREEK DISTRICT. 

There being no sewers in use in Visitacion Valley and 
Bay View districts, which are sparsely settled regions, we 
pass at once to the Islais Creek district. 

Mission road and San Jose road both lie within this dis- 
trict from points near Holly Park to the County line. The 
open waterway of Islais Creek is the drainage channel of 
this district and into this creek a few local sewers deliver 
their flow. 

The ereek takes a course through private lands, some of 
which have not been subdivided into blocks. When they 
are to be subdivided and streets are to be laid out through 
them, special attention should be given to the matter of 
drainage because it will be necessary to so locate the streets 
that a proper alignment of the sewers will not be interfered 
with. 

Islais Creek receives water from a small portion of the 
northern slope of San Bruno Mountain, south of San Fran- 
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dfOO; bom the northeastern slope of the Twin Peak groud 
ofbiUs&iid from the tTitire -dope of the Hcrnal Heights- 
It draiof a suixirhan rcKitjri of considerable importance that 
it rapidly being built up. 

Tbemftin creek i* formed by the junction of two branches 
of which ihe iTfirthern branch descends from the Twin Peak 
•lope*, mlI^t•:s under the San Jose road and the Southern 
Pacific R;iilr'.;td truck, and meets the southern branch in 
the depriH^ion bctwei-n San Jose road ami the County 
road, TIr- creek flows thence in a northeasterly direction to 
the base of the western slope of Hernal Heights ; thence 
gradually opening to a broad expanse of tide marsh, sweeps 
around the southern and eastern base of these hills in a 
long curve, and, receiving Prccita Creek from along the 
northern base of these hills, terminates in the tidal basin 
that ha> been formed by the grading of Kentucky street 
from the Potrcro to South San Francisco. 

lalats Creek is by statutory enactment declared to be 
nav^able " from Kraconi;* landing, near Bay View turn- 
pike, to its outlet into the bay of San Francisco, and 
thence easterly along the southerly line of Tulare street to 
the City water front on Massachusetts street, of the width 
of the channel of said creek." Notwithstanding this stat- 
ute Kentucky street has been filled across the creek and 
across Tuhirc street, ^ind the connection of the land-locked 
tidal basin, west of Kentucky 3treet, with the bay, is con- 
fined to a large wooden box or culvert under Kentucky 
street. 

This basin is the recipient of the flow of Islais Creek 
and of Precita Creek, which near its junction with Islats 
Creek receives the discharge of Army street s.'wer. 

Just above Franconia Landing the Islais Creek tide 
marsh is crossed by the extension of Fifteenth avenue, the 
official grade of which has been established at one foot 
below City Base, or only 5.7 feet above ordinary high tide. 
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although, as already stated, this point is about two miles 
in a direct line from the proposed water front of the city 
and is one mile and a quarter above or west of Kentucky 
street. Kentucky street grades, across the Islais Creek 
marsh lands, are at City Base. It is very evident, therefore, 
that the low grades on Fifteenth avenue and San Bruno 
road, still further west, where they are fixed at about City 
Base, were ill-advised and need revision. 

The Islais Creek tidal basin will, as population in the 
water-shed tributary to it increases, be increasing in foul- 
ness from year to year, and unless systematic treatment of 
the drainage from the districts tributary to it is effected, 
the history of filth accumulation in Mission bay and Channel 
street will there be repeated. At the point where Mission 
road crosses Islais Creek, two sewers, one from the north- 
east along this road and the other from the southwest, dis- 
charge through the top of the masonry culvert in which 
the creek flows under the road embankment. The upper 
portions of the creek are fouled by refuse from the truck 
gardens, pig-pens and corrals on its banks and local sewage 
delivered to it in open ditches or temporary drains. 

PRECITA CREEK DISTRICT. 

Precita Creek water-shed is separated from the Mission 
Bay district by a spur from the northeastern slope of Twin 
Peaks, which has its last prominent eminence at Twenty- 
first and Sanchez streets, by the Potrero hills and by the 
gentle swell at the head of the Mission Valley, which turns 
Precita Creek southward to an outfall between Potrero hills 
and Bernal Heights into Islais Creek. As a waterway the 
creek, except throughout the last half-mile of its course, 
has been supplanted by Army-street sewer, but to the north 
of Army street there is still much low wet marsh',ground 
some of which is kept foul by the outflow of local sewers. 
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the most notable of which is Potrero avenue sewer, which 

terminates at Twenty-fifth street. 

At the present writing Army street sewer discharges its 
flow through a break in the side of the sewer just east of 
San Bruno road in the Frecita Creek channel, whence after 
spreading out over several acres of the marsh land it 
reaches the main channel of Islais Creek. 

The break in Army street sewer here referred to is in the 
side of a wooden box which was put in as an extension of 
the brick sewer that terminates at San Bruno Road. This 
wooden box has been carried along Army street to Kansas 
street and thence to Marin street, in which street it termin- 
ates at a point about 50 feet east of Kansas street. Dur- 
ing the storms of last winter, which caused a settling of the 
fill on top of this wooden sewer, it was crushed at several 
points and the accumulation of pressure due to the stoppage 
of flow was probably the cause of the break near San 
Bruno Road. 

Some temporary relief to existing evils can be afforded 
in this vicinity by extending the brick sewer several blocks 
and by carrying a small box sewer with storm water over- 
flow at a suitable point, well out toward the main waterway 
of Islais Creek ; but the planning of a permanent system of 
outfall works, requiring as it does a revision of grades, will 
involve much more study than we have yet been able to 
devote to this district. 

MISSION BAY DISTRICT. 

From Potrero hills on the south to the Northern ridge on 
the north, and extending westward to the Twin Peaks, is a 
drainage basin of large extent, embracing more than 4,000 
acres, most of which is densely populated, including as it 
does the heart of the citv, the entire Mission and the entire 
We.stern Addition. All the drainage of this region, except 
small portions intercepted by Bran nan street sewer. 
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are discharged into the open waterway of Channel street 
through the feeders of the Channel street sewer, through 
Seventh, Sixth, Fifth, Fourth and Third street sewers, and 
through small sewers in the Potrero. The discharge from 
these sewers, representing as it does more than one-half of 
the drainage of the built-up portions of the city, ebbs and 
flows in Channel street, impregnating the banks of the 
channel and the mud in its bed, and coating the piles 
under the wharfs with an indescribable filth. If there were 
a large tidal area at the head of the open waterway of Chan- 
nel street there might be some hope of having a part of the 
filth carried to the bay at each ebb tide, but the tidal area 
is inadequate, and by reason of the rapid encroachment of 
street improvements it will soon be obliterated entirely. 
The situation has been made still worse by the dumping of 
garbage upon Mission Bay lands, which still continues. The 
concentration of filth in Mission Bay and Channel streets 
has been a fruitful source of complaint in the past. 

Referring to the same subject, in 1874, Henry Gibbons, 
Jr., M. D., in his official report as Health Officer, says : 
'* Washerwoman's Bay, Mission Bay and Mission Creek are 
constantly augmenting in filthiness. The difficulties in the 
way of remedying this evil seems almost insurmountable, 
although effort has been made, and some work has been 
done in Mission Bay. It is a happy circumstance for our 
people that this bay is not to the windward of the city. If 
anyone doubt it let him ride over Brannan or Fourth Street 
Bridge on a warm day when the tide is low. In regard to 
Mission Creek much might be said. Few seem to know its 
extent or its filthiness. From away beyond Eighteenth 
street, where it originates in a pond, down past Sixteenth 
street, at its intersection with Harrison — the very recollec- 
tion of which locality by a person who has visited it, is al- 
most sufficient to sicken — to the outlet in Mission bay and 
even beyond, it smells to heaven with a loudness and per- 
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sistence that the strongest nostrils may not withstand, and 
the disinfectants of a metropolis could not remove. If by 
any means it were possible to draw sufficient public atten- 
tion to these serious evils to cause their speedy removal, I 
would feel that a better work in the interest of the public 
health had been accomplished than all else combined." 

It is only necessary to add to what Dr. Gibbons has so 
forcibly said that since the above report was made by him, 
Channel street sewer has been constructed to Nipth street 
its present termination, and the Mission creek lands were in 
large part filled in ; but that to the eastward and southeast- 
ward of Ninth street the accumulation of filth has been al- 
lowed to continue throughout the nineteen years that have 
intervened, and the discharge of the sewers into the open 
waterway of Channel street still continues. 

The principal sewer of this district is the large Channel 
street brick sewer, which at its lower end, near Ninth street, 
is eleven feet wide and eight and one-half feet high. This 
sewer following closely the former alignment of Mission 
creek intercepts the flow of the several sewers which before 
its construction discharged into the creek, notably, Eigh- 
teenth street sewer, of which Channel street sewer may be 
said to be a continuation. Seventeenth, Sixteenth, Fifteenth, 
Fourteenth and Eleventh street sewers, all of which are 
elliptical three feet by five feet sewers of the usual type. 
Of these sewers those on Fourteenth and Fifteenth streets 
receive the flow from that portion of the Western Addition 
drained by the Fell street system. Nearly all the rest of 
the sewage from the Western Addition reaches the Elev- 
enth and Seventh street sewers, of which the former dis- 
charges into Channel street sewer and the latter, crossing 
Brannan street sewer, has its outfall point in the open 
waterway of Channel street. Brannan street sewer is con- 
nected at its upper end, near Tenth street, with the Chan- 
nel street sewer, and may be considered a relief outlet of 
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the latter. It is a brick sewer, nine feet wide, seven feet 
high, which intersects the several sewers of Eight, Seventh, 
Sixth, Fifth and Fourth streets, and intercepts Ninth street 
sewer. At Rincon Hill near First and Second streets this 
sewer was constructed as a tunnel, and its invert is about 
thirty-eight feet below official grade at Second street. 

The grade of the Brannan street sewer does not conform 
closely to the elevations of the bottoms of the several sew- 
ers which it intersects. These are generally from one to 
three feet higher than the bottom of the Brannan street 
sewer, which thus becomes the recipient for the sewage from 
the entering sections of the sewers. The outgoing sections 
lying between Brannan and Channel streets may be re- 
garded as relief outlets. As a matter of fact there is gen- 
erally so much silt and sludge in the Brannan street sewer 
that the non-conformity of grade is in most caSes obliter- 
ated and partition of the sewage flow in Brannan street 
sewer occurs at nearly every street-crossing. 

The outfall of Brannan street sewer is under the wharf 
at First street. During the ebb flow, the sewage delivered 
by it into the bay is crowded inshore under the wharves to 
the northward, by the outflow from Channel street. At 
flood tides, it is carried along shore southward and west- 
ward into Channel street. 

Aside from the principal drainage lines of the Mission 
Bay district, there are sewers on Mission, Howard and Fol- 
som streets, each of which has an independent outfall to 
the bay under the wharves or piers of the water front. 

The sewage from the northern slope of the Potrero hills 
is either dumped on the Mission mud flats by means of 
small temporary sewers, or reaching the Solano street sewer 
it is delivered into the bay near the Union Iron Works. 

VERBA BUENA BAY DISTRICT. 
That low, flat portion of San Francisco north of Market 
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street and east of Montgomery street, with the slopes of 
the hills westward to Jones street and northward to the 
summit of Telegraph Hill, is the Yerba Buena Bay dis- 
trict. It is relatively a small district, but it covers the most 
important business section of the city. This, together with 
the fact that about 120 acres of this district have been re- 
claimed from the bay, make the sewerage problem for Verba 
Buena Bay district one of paaticular interest and import- 
ance. 

It is here, in this old part of the city, that the examples 
of large intersecting sewers are most striking. San Fran- 
cisco's Chinatown lies in the center of this district, on the 
slopes whose sewage and silt contribute to the deposits 
annually piled up in the many sewers of this district on 
light gradients. 

To descfibe the present system of drainage, it is only nec- 
essary to state that every east and west street from Broad- 
way to Sutter has its three feet by five feet brick sewer, and 
that there is a similar north and south sewer on almost 
every intersected street, and in the lower part of the dis- 
trict, nearly every alley, court and place has a similar large 
brick sewer. Until within a few years there was an outlet 
for the sewage from these sewers at the foot of each east 
and west street and at the foot of Market street. Now, 
however, Market-street sewer has been extended in the 
form of a wooden box sewer northward along East street 
to the foot of Washington street. It intercepts Sacramento 
and Clay street sewers. Washington and Jackson street 
sewers are in a similar manner turned southward on East 
street and are also connected with the Washington street 
outfall. 

As Market street sewer intercepts the several brick sew- 
ers of the east and west streets from Geary to Sacramento 
street, a considerable flow of sewage is concentrated at the 
Washington street outlet, which is not at the pier head, but 
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at the low- water line under the wharf. Similarly, the sewers 
in Pacific and Vallejo streets have been turned into Broad- 
way, and there pass through the sea-wall to the low-water 
line. Many of the sewers in this district are in compara- 
tively good condition. The construction of at least one- 
half of them has been needless. All of the large sewers in 
the flat portions of the district contain niuch slush and 
filth which cannot, under present conditions, be removed by 
flushing and which defies the storms of. winter. 

Utilizing present sewers to the greatest extent possible, 
particularly for the storm-water flow, it will not be difficult 
to devise a separate system for sewage only, in the flat por- 
tion of this district, and with this combined and relatively 
inexpensive system, and an interception of the sewage flow 
from higher portions of the district to meet every require- 
ment. The utilization of the present sewers for storm 
waters will, however, involve a remodeling of many, the re- 
construction of others and abandonment of many of those 
now on north and south streets. It will also necessitate 
the construction of one or more intercepting sewers and 
the introduction of flushing systems and outfall works 
that will control tidal inflow and prevent deposits or silt in 
these sewers. 

NORTH BEACH DISTRICT. 

The North Beach District includes the bay frontage from 
Telegraph Hill to Black Point, with Russian Hill and Clay 
street Hill marking western and southern points of its ex- 
tent. Here, as well as elsewhere in the city, the sewers 
have been constructed without system. The district as a 
whole is favorably situated for thorough drainage, the only 
difficult portion being the long extent of bay frontage. 

At present the principal sewers are those on Larkin, 
Hyde, Mason and Powell streets, which terminate at the 
water line of the Bay. 
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WASHERWOMAN'S BAY DISTRICT. 

From the Presidio Heights eastward to Russian Hill and 
Black Pointjthe northern slope of the northern ridge is toward 
that part of San Francisco Bay known as Washerwoman's 
Bay, which gives the name to this district. Its peculiarity 
is the steep descent from the ridge at its southern limit 
and the large extent of the comparatively flat marginal 
tract, some of which has not yet been reclaimed from the 
waters of the Bay. 

In this district the building area has been extending 
gradually downward from the hillsides toward the Bay. 
Sewers for a long period of years terminated in landlocked 
basins or at the inshore limit of the tidal marsh, and it is 
only in the last decade that some relief has been afforded 
by extending some of the principal sewers to the bay 
shore. 

The outfall points of this district at present are at the 
bay shore on Pierce street, on Steiner street, on Fillmore 
street under the wharf, and on Webster street. 

The sewage of the Steiner street sewer, and to some ex- 
tent that of the Pierce street, is being utilized during the 
spring and summer months for the irrigation of Chinese 
vegetable gardens located near these streets north of Chest- 
nut street. 

LOBOS CREEK DISTRICT. 

The plateau region northward of Lone Mountain ridge, 
westward of First avenue and southwestward of the Pre- 
sidio ridge, is drained by Lobos Creek. All of Richmond 
lies within. the water-shed of this creek. This water-shed, 
with the ocean frontage from Fort Point to Point Lobos 
is included within the limits of the Lobos Creek district. 

Mountain Lake is a feature of this district. It lies just 
within the Government Reservation. The natural drainage 
channel of the district is Lobos Creek, a stream of small 



DEVISE AND PROVIDE A SYSTEM OF SEWERAGE. I9 

though perennial flow, yet of sufficient importance to have 
been made a source of water supply for the city, which is 
still in use, though the time is at hand for its abandonment. 

The only sewers now in this district are those ol the 
Richmond tract and those of the southwestern slope of 
Presidio Heights. These sewers have no outlets ; they ter- 
minate in the sand. The Lake street, or main sewer of the 
Richmond district, has its lower end at Twentieth avenue, 
and silt and filth have been accumulating in it during the 
last two years without chance of escape, except by infiltra- 
tion through the walls of the sewer into the sands in which 
it is built. Arrangements are now being perfected by the 
Board of Supervisors, and bids are to be called for at once 
extending this sewer to an outfall on Baker's Beach. 

Another sewer terminates on California street near Fifth 
avenue, which, like the main from the Richmond district, 
has no outlet though receiving sewage from the southwest- 
ern slope of Presidio Heights, where population is rapidly 
increasing. 

OCEAN BEACH DISTRICT. 

The Ocean Beach District, as its name implies, fronts 
westward upon the Pacific Ocean. Its extent is southward 
from the Point Lobos ridge to near the Laguna de la Merced. 
It has no natural drainage lines across the irregularly piled 
up sand drifts, the only well defined water courses being in 
its southwestern portions, between the hills of the Twin 
Peak group. 

There are no sewers in this district, but the necessity for 
devising a plan of sewers for at least portions of it is daily 
becoming more urgent, as the area just south of Golden 
Gate Park is being built up, and the building area will no 
doubt be rapidly extended. 

Here, however, as in other parts of the city, surveys 
should at once be made on the basis of which an intelligent 
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Study of grades can be made, and the totft^ lltits at th6 
several main sewers can be determined. 

'i 

LAGUNA DE LA MERCED DISTRICT. 

• 

. Of the Laguna de la Merced District but little is to be^ 
said at this time. It is at present one of the sources €^ 
water supply for this city. It is sparsely settled, and is in 
no immediate need of improved drains^e facilities, except 
in its northeasterly portions, at and near Lakeview. 6ui; 
its drainage must be taken into consideration in connectibfi 
with a determination of the methods to be employed in 
disposing of the sewage from this and the Ocean BeacU 
District. 

A considerable portion of the watershed of this district 
lies south of the county lines, and the ultimate plan of dis- 
posing of storm water and sewage in this region must 
make suitable provision for this district, even though it 
lies beyond the limits of the city. 

THE DISPOSAL OF SAN FRANCISCO'S SEW- 
AGE. 

In the case of San Francisco, as in every other city, the 
first question to be answered in connection with the study 
of drainage problems is : "How shall sewage be disposed 
of?" To some extent it is true, the answer to this ques- 
tion depends upon the general topographical features of 
the district to be drained and upon the difficulties in the 
way of collecting sewage, but generally it can be answered 
without regard to special features of the collecting system. 

There are but rarely great difficulties to be overcome in 
concentrating sewage flow at one or more points where it 
is to be delivered into a recipient or otherwise treated. 

As San Francisco is subdivided by its hills and ridges 
into many districts, and has the bay and ocean to the east, 
north and west, toward which these several districts send 
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drainage, it is perfectly natural that original points of out- 
fall should have been and are adhered to until increased 
population, by causing an accumulation of filth in the vicin- 
ity of such points of delivery, compels a modification of the 
system. By thus adhering to original drainage lines, 
merely extending theni as the city was pushed out beyond 
the original shore line, this city is gradually being encom- 
passed by a margin of filth deposits. 

Separated from large tracts of agricultural lands, as San 
Francisco lies, the waste matter contained in the city's sew- 
age will probably never be utilized with profit as a fertilizer. 
There are no large areas suitable for sewage irrigation 
within easy reach on which to utilize its sewage. 

Through the Golden Gate, along the northern part of the 
city, there is a daily tidal inflow and outflow of enormous 
magnitude, and there can be no question that when the 
city has so increased in population, particularly on its 
eastern slopes, that the volume of sewage is too great to be 
delivered to the bay in continuous flow at one or more se- 
lected points, it will always be possible to concentrate the 
entire volume of sewage proper for discharge at the most 
suitable points into the ebb flow. 

The necessity for such intermittent discharge which will 
insure its conveyance far out to sea, and its movement 
after it has been carried to sea, are matters which we do 
not intend to discuss at this time, but recognizing the fact 
that this means of disposal will probably be ultimately 
adopted, every permanent work now proposed should be 
so planned that this result can sometime be attained with- 
out involving reconstruction of main lines of sewers now 
necessary. 

To correct the evils resulting from a delivery of sewage 
at the water front, wherever sewers happen to strike the 
water-line, and to determine, if possible, whether there are 
any points along the front that offered special advantages 
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of the city is generally into twQnty»five foot lots, ft 19 evi-. 
dent that this requirement is intended to {n9ure Available 
openings for house connections twenty-five feet apArt on 
each side of every pipe sewer. Yet, within a year, sewers 
have been constructed under these specifications with less 
than 'one-tenth of the required number of Ys for house 
connections in place, and others have been accepted as 
properly constructed although the openings required were 
put upon alternate sides of the sewer, making those upon 
either side fifty feet apart. In no case, however, not even 
when the specifications were strictly complied with, has a 
record of the position of the Ys been preserved, and the 
lack of information as to position of openings for house 
connections is so indefinite that it has long been customary 
to disregard their e>cistence entirely and to make house 
connections by breaking through the sides of the sewers 
wherever convenient. Under such circumstances it is not 
surprising that the necessity for the number of openings 
prescribed by ordinance and required by specifications is 
not recognized by contractors, and that believing the Ys 
useless, as many as possible are omitted, 

The general specifications as handed down by one set 
of officers to the next during many administrations require 
that ** steps must be placed in each manhole, formed of 
half-inch iron set well into the brickwork,'* etc., yet for 
years past the manholes have been constructed without 
steps. 

These and other deviations from specifications are and 
have been very common in connection with sewer con- 
struction in San Francisco, and it is pertinent to inquire 
why they are possible. 

No comprehensive sewer and drainage system for San 
Faancisco has ever been made the guide in the matter of 
sewer construction. We are at this late date charged with 
devising one. But even if one had been designed, modifi- 
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cations of detail due to the extension of streets, changes 
of street grades and other unforeseen conditions would have 
to be made from time to time. 

The duty of preparing the plans and specifications 
for sewers required from time to time falls to the City and 
County Surveyor. He prescribes gradients and exercises 
control over line and grade. The supervision of construc- 
tion, however faljs to the Superintendent of Streets, whose 
department is required to compel strict compliance with 
specifications. 

Sewers are constructed either by public or private con- 
tract. In case of sewer construction by public contract 
all proceedings, the calling of bids, the awarding of the con- 
tract and the execution of the work are in direct charge of 
of the city officers. 

In the case of sewer construction by private contract, 
the planning and supervising of the work are in charge of 
city officials, bqt the authorities are not concerned in the 
award of the contract, except that before any private sewer 
construction can be undertaken, a permit for the work must 
be secured from the Superintendent of Streets. 

Whether done by public or private contract, the work is 
to conform to requirements prescribed by ordinance and 
specifications, and it is the duty of the Superintendent of 
Streets to know that there are no deviations from such re- 
quirements. Whether constructed by public or private 
contract, all sewers in streets that have been finally ac- 
cepted as improved streets must be maintained and kept in 
repair at public expense. 

The original cost of sewers falls upon the property bene- 
fited in proportion to amount of benefit and in proportion 
to street frontage. In the case of all local sewers, the first 
cost falls on the property fronting upon the streets 
sewered. 

Although it would appear that by reason of being re- 
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quired to .famish', plans and specificiatiohs : for each sewer 
eooslciicted, the City and County Surveyor is interested in 
knowing that the plans are carried out and that the sped-: 
fications are complied with, it seems to have become a well 
established custom for that office to participate in ordinary, 
sewer work, only to the extent of giving the contractor line 
and grade for: his work, and of certifying to the fact that 
thp sewer at its manholes, when completed, has a depth, be-, 
law street grade as named in the certificate then issued. 

The City and County Surveyor charges fees prescribed 
bjr ordinance for his services, and as he personally bears 
all the expenses of surveys it is natural to suppose that he 
will endeavor to keep his expenses as low as possible. It 
is^nq't surprising, then, that when information in his office 
justifies such a course, he issues diagrams to the contractor 
with instructions to conform to street curbs for line and 
gpadfi, or to place the sewer at " lo feet below street grades 
if^iconnections will allow," furnishing reference points in the 
latter cise from which a skillful contractor establishes his 
own grade line. 

This system of issuing indefinite, unintelligible instruc- 
tions to contractors, and for the guidance of Superintend- 
ents of Streets, prevails to-day, but it is not of recent origin ;> 
it-'has been in vogue throughout many administrations and* 
has led to innumerable defects in construction that will en- 
tail great expense to correct. 

To the engineering profession the explanation is due in 
this connection that the office of City and County Sur- 
veyor is an elective one, that party politics can be relied ori^ 
in San Francisco no more than elsewhere to consider quali- 
fications for office a prerequisite to election, and that the 
responsibility for all sewer work has fallen partly upon the 
Surveyor and partly upon the Superintendent of Streets. 
Without such explanation it would indeed be difficult to 
account for the persistent lack of endeavor to efiFect a re- 
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form. The system of municipal administration is at fault, 
more than the individual officers, and better results will be 
difficult of attainment until the construction of sewers re- 
ceives intelligent and honest engineering direction and 
supervision. In this connection Hon. William Alvord, 
Mayor of San Francisco, in his address when retiring from 
office, says :* "If the offices of Superintendent of Streets 
and Surveyor were united, and the Surveyor allowed the 
same executive aids which the Superintendent now has, re- 
ceiving only a salary for his duties, it would be possible to 
prosecute such works as the opening, grading, paving and 
sewering of streets according to a comprehensive scientific 
method and at greatly reduced cost to property holders, 
who are now assessed doubly and trebly by reason of the 
many mistakes made in detached improvements.. The 
want of able scientific direction in this department is more 
especially evident in the matter of sewerage. At present 
short, isolated sewers are often constructed, without outlet 
and without reference to ultimate connection with the 
mains forming part of a well studied, comprehensive sys- 
tem, because such a system has not been commenced or 
planned." 

So lax has been the system of administration in this 
direction that it is safe to say that Superintendents of 
Streets have, more frequently than even the several City 
and County Surveyors, been permitted to prescribe the 
character and size of sewers to be constructed. The work 
of sewer construction has moreover been carried forward 
piecemeal, generally a block or a crossing, rarely a few 
blocks at a time, according to the temper and inclination 
of the property holders. 
!>. The general specifications for sewer construction being 

t supposed basis of sewer work, and there being no com- 
cnsive scheme of drainage to adhere to, it has been 

IMinicipal Reports, 1873-74, p. 640. 
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perfectly natural for the official in direct charge of sew<^r 
maintenance and sewer cleaning to insist upon carrying 
out his views, even in the matter of determining what kind 
of a sewer should be constructed in any block or in any 
street crossing, though in fact the only qualification that 
could be claimed as justifying the assuming of such a re- 
sponsibility was practical experience in street matters, and 
the intelligence and' common sense supposed to be a part 
of the stock in trade of every city official. 

Only when it has seemed advisable to carry out sewer 
construction as a work of benefit to a district, in which ca^e 
the City and County Surveyor has had an opportunity of 
making a special charge for plans and specifications, does 

he seem to have been consulted as to general requirements, 
and not alone as to line and grade. 

The specification for sewer construction, as furnished by 
the several City and County * Surveyors since 1880, have 
not differed materially from the following, which have been 
furnished to the Superintendent of Streets by the present 
Surveyor and which have become a part of public and pri- 
vate contracts for sewer construct ion^ and have rarely been 
amplified or modified by special requirements. 

EXCAVATIONS, ETC 

" The ground along the line of the above described work 
shall be excavated to the proper depth for the construction 
of the sewer upon the grade as shown on profiles, or set by 
the City Engineer. The bottom of the trench to be formed 
to the exact external shape and dimensions of the sewer, 
and the trench at the surface to be at least two feet wider 
than the greatest horizontal diameter of the same. If the 
soil be of improper nature for a foundation it shall be re- 
moved to such depth and width, and in such manner as 
may be directed by the Superintendent of Streets, and 
proper material deposited in its place, and all irregularities. 
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however caused, in the bottom of the trench shall be cor- 
rected before constructing the sewer. 

" Bracing or shoring shall be used when the same may be 
considered necessary to prevent slipping or caving of the 
sides of the trench, and in all cases all such timber must be 
removed in such manner as to prevent slipping of the sides, 
and none left unless specially ordered by the Superintend- 
ent of Streets. 

"Should running quicksand or other treacherous ground 
be encountered, the work shall be pushed with the utmost 
vigor, and carried on day and night should the Superintend- 
ent of Streets so require. The excavation shall be kept 
free from water during the construction of work, and no 
concrete or other work will be allowed to be laid in water, 
and all work must be kept free from water until the cement 
has set. 

" When the proposed sewer connects with, takes the place 
of or intercepts any existing sewer, drain or culvert, the 
contractor will be required to connect such structures with 
the sewer in such a manner as directed by the City En- 
gineer, and the contractor must also provide for the flow of 
such sewers and drains interrupted during the progress of 
the work as directed by the Superintendent of Streets. 
Under no consideration shall any works be connected by 
breaking into old work, but the old work must be carefully 
taken out and the necessary connections properly inserted. 

" All materials furnished shall be subject to the approval 
of the Superintendent of Streets, and all material furnished 
or work done which in his opinion are not in accordance 
with these specifications or to his satisfaction, shall be im- 
mediately removed and other materials furnished or work 
done which shall conform thereto. 

" No tunneling will be allowed except with the permis- 
sion of the Superintendent of Streets, and only when it is 
in order to pass some railroad or to prevent interruption to 
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important traffic, and the crossings of all main streets shall 
be bridged over or made passable in such manner as may 
be directed by the Superintendent of Streets. 

" After the sewer has been built, earth or clay, free from 
rocks, shall be carefully laid in so as not to disturb the work 
and .solidly rammed, or watered and rammed in layers not 
to exceed nine inches until the work is completely covered 
to a depth of at least one foot. The trench shall then be 
filled with dirt in layers not exceeding one foot in depth, 
each layer being rammed or watered, and rammed until 
filling is complete. When the excavation is in rock then 
the trench shall be excavated to a depth of six inches below 
the otherwise necessary depth, and refilled to the proper 
bottom for the sewer with good clean sand, carefully packed, 
on which the sewer shall be laid. 

" The material taken from the trench, if clean and whole- 
some in the opinion of the Superintendent of Streets, may 
be used for refilling ; otherwise the contractor will be re- 
quired to fill with proper material furnished at his own ex- 
pense. 

** The contractor shall be required to put the street in the 

same condition after the work is completed as it was pre- 
viously, the Superintendent of Streets to be the judge 
thereof, and all surplus material must be removed within 
three days after the completion of the work. 

** Whenever the sewer or any part thereof is above the 
surface of the ground it shall be protected by an embank- 
ment of earth filling, to be carried up in horizontal layers 
not over one foot thick and of equal height at all times on 
both sides of the sewer, said embankments when completed 
to be not less than two feet above the highest point of the 
sewer, to have a width on top not less than the greatest 
external horizontal diameter of the sewer and uniform side 
slopes. 

"No work shall be acceped which may be deficient in 
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any of the requirements of the specifications in conse- 
quence of the neglect of any Engineer or Inspector to 
point out such defect during the construction, and the con- 
tractor will be required to make good any imperfect work 
whenever discovered before the certificate is given. 

MORTAR. 

" Monar, whenever used in this work, shall be composed 
of clean dry sand, mixed in proportion of one part of 
cement to two parts of sand (these proportions must be 
measured and not estimated). These must first be thor- 
oughly mixed dry, and then a sufficient quantity of water 
mixed to just make a rather stiff paste ; it will be used 
an hour after it is mixed, and not at all if once set. 

" The cement shall be the best Portland cement, freshly 
burned and capable of being quickly worked into mortar. 
All cement must be approved by the Superintendent of 
Streets before being used on the work, and the contractor 
shall afford all facilities of inspecting and testing when re- 
quired either by the Superintendent of Streets or City En- 
gineer. Cement must be thoroughly protected from the 
weather and ground moisture, and all condemned cement 
must be immediately removed from the work. 

"The mortar must be mixed in tight boxes furnished by 
the contractor for that purpose. The water must be fresh, 
clean and free from dirt and sewage. The sand must be 
clean, sharp, free from loam, vegetable matter or other dirt, 
and capable of giving good results with the cement. 

MANHOLES. 

" Brick manholes shall be built along the line of the sew- 
ers at such points as are shown on plans, or as the Super- 
intendent of Streets may direct, and shall conform in form, 
and other respects to the plans on file in the office 
Engineer and to the following specifications . 
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" The brick-work to be carried up to proper crotm of the 
street as directed by the Superintendent of Streets, and to 
be there built round and true, with an interior diameter of 
two feet two inches, according to the plans. The joints to 
be neatly struck and pointed on the inside, and the brick- 
work plastered on the outside with a half-inch coat of mor- 
tar. 

** Each manhole must be furnished with a cast-iron cc^ng 
and cover of good quality, free from defects, and similar to 
those ordinarily furnished, and they must be subject to the 
approval of the Superintendent of Streets. 

CATCH BASINS (Or Cesspools). 

"Ail catch basins are to be paved with two courses of 
brick, the bottom course to be laid solid, and the upper 
course to be grouted in with cement, the inner surface to be 
plastered with a good coat of cement mortar, one-quarter 
of an inch in thickness. 

" Each catch basin to be finished with cast-iron coping 
pans, etc., of the best quality — the catch basins to be con- 
nected with sewer as shown on plans — the outlet pipe to be 
ten inches in diameter, the inner end trimmed flush with 
the face of the brick-work, said trimming to be done before 
the pipe is laid. The same care must be used in filling 
round the basins as in other portions of the work. In case 
the street has not been either paved or macadamized, the 
mouth of the basins must be securely closed, and must be 
closed during the construction of the sewer under any con- 
siderations. 

HRICK WORK. 

" The bricks shall be of the best quality, burned hard en- 
tirely through, free from injurious cracks, with true even 
faces, and must be thorou^-hly wot by immersion imme- 
diately before laying ; every brick is to be laid in full mortar 
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joints on both sides and ends, which for each brick is to be 
performed by one operation. In no case is a joint to be 
made by working in mortar after the brick has been laid. 
Every second course will be laid with a line, and joints be- 
tween courses shall not exceed half an inch in thickness, 
and between the rings or shells they shall not be less than 
half an inch. 

" No bats are to be used in the face of the work except 
for closures, no bat to be of less size than half a brick, and 
in the backing not more than two to be laid together. 

" Centers will not be struck until earth filling is brought 
to the height of two feet above the highest point of the 
sewer, and the mortar is sufficiently set ; they will then be 
struck and drawn with care, withoufinjury to the work. All 
work to be carefully protected and no wheeling or walking 
on it will be allowed. Any work injured before the com- 
pletion of the whole work to be rebuilt by the contractor 
at his own expense, and all unfinished brick-work to be 
racked back in courses. 

" The inverts and arches at the junctions of lateral con- 
nections, manholes, etc., will be built on suitable centers 
and special shapes, after plans or instructions from the City 
Engineer. Vitrified salt glazed clay sewer pipes or spurs 
of the interior diameter of six inches, to be worked into 
the walls of the sewer, twenty-five feet apart, at an angle of 
about thirty degrees, and in the direction of the flow of the 
current, one end of the spur to be trimmed flush with the 
inner face of the brickwork, and the other (the bell end) to 
project at least one foot beyond the outside of the sewer 
wall, where it will be fitted with a Y branch for double con- 
nection. Said .spurs will be set at such heights as may be 
directed by the City Engineer. All connections with lat- 
eral sewers, to be made as shown by plans or directed by 
the City Engineer. The outer end of all spurs and 
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branches to be securely closed with an earthenware cover 
or brick carefully fitted in. 

" The inverts of all brick sewers shall be examined by 
the City Engineer upon the completion of the lower half 
of the sewer, and before the upper half has been completed, 
and the inside surface of the lower arch of the sewer must 
be coated with a smooth layer of cement mortar, one-quarter 
of an inch in thickness. 

PIPE SEWERS. 

** Pipes must be of the best vitrified salt glazed clay, per- 
fectly burned, without warps, cracks or imperfections, and 
shall be well smoothed and glazed inside and out, with 
openings twenty-five feet apart, sufficiently large to receive 
a six-inch pipe. Said openings shall be formed by the use 
of one length of Y pipe, and in no case shall T pipe be 
used. These openings to be securely closed with a stopper 
made to fit tightly, and of the same material as the pipe 
The position of these openings to be marked on the sur- 
face of the ground in such a manner as the Superintendent 
of Streets may direct. All special forms or shapes required 
must be furnished by the contractor without extra charge. 

*• The sewer to be laid on a bed of good, clean sand, earth 
or clay, free from rocks, and then the trench to be filled as 
formerly specified. All connections of any kind whatso- 
ever shall \ye made on a curve, and in such a manner as the 
City Engineer shall direct. Before being lowered into 
trench all pipes shall be fitted together on the surface, and 
marked in that position, so as to insure after laying a uni- 
formity and smoothness along the inside, especially on the 
lower half 

" During the construction, a bag filled with straw or other 
such material, the size of the pipe, must be kept in the pipe 
eight or ten feet behind the work, and drawn forward as the 
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work proceeds, so as to insure the cleanliness of the inside 
of the pipe and the smoothness of the inside of joints. 

" No sewer will be accepted unless it is perfectly clear and 
clean throughout its entire length, and so that the full diam- 
eter may be seen when looking from one manhole to another. 
Especial attention will be paid to the construction of the 
sewer with reference to the line and grade, and where a 
sewer is not connected with any other permanent work, at 
least ten feet must be left open in order to facilitate such 
inspection, and must be filled immediately after said inspec- 
tion. 



GENERAL CONDITIONS. 

" All material and workmanship required for all work 
under these specifications must be of the best quality and 
furnished by the contractor. 

" The entire work to be executed to the true intent and 
meaning of these specifications, and the drawings on file in 
the office of the City Engineer, and to the satisfaction of 
the Superintendent of Streets. 

" Should any doubt arise as to the meaning of these 
specifications or the drawings, the City Engineer shall be 
the proper officer to interpret the same, and any decision 
by him in such matter shall be final. 

" Bidders will estimate by the lineal foot for sewer and 
how much for each manhole cover and corner complete, 
correctly computing and carrying out the aggregate amount 
for the entire work." 



These specifications were in use until quite recently. 
They have now, conforming to suggestions contained in 
our letter of May 23, 1893, to the Superintendent of Streets 
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been slightly modified, so that there is no longer any am- 
biguity in the matter of distance between Y's. 

A clause has also been inserted requiring the sewer to 
be left exposed its entire length until the City Engineer 
examines the same. 

In all ordinary cases a diagram is issued by the City and 
County Surveyor, showing for each sewer to be constructed 
the line of the proposed sewer and the position and eleva- 
tion of reference points to be used by the builder of the 
sewer for line and grade. When the sewer has been com- 
pleted and is offered for acceptance, he issues a certificate 
which generally sets forth that at certain points (usually at 
manholes only) the sewer is at certain depths below street 
grade. 

According to the law governing the matter of street im- 
provements, the City Engineer, when required to do so, 
must furnish plans, specifications and estimates of the cost 
and expenses of any contemplated improvement, and for 
the work of constructing sewers specifications must always 
be furnished by him. But he does not seem to be required 
to know that the specifications are really being carried out, 
except when sewers are paid for by an issue of bonds, or 
out of the Street Contingent Fund. In all other cases the 
law provides that the work must be done under the direc- 
tion and to the satisfaction of the Superintendent of 
Streets. 

The law was undoubtedly intended to enable and to re- 
quire the several departments of the municipal government 
to enforce strict compliance with plans and specifications, 
and when an inspector of work is not competent to certify 
to the construction of work on prescribed lines and to pre- 
scribed grades, it would seem natural that the Superintend- 
ent of Streets should require some evidence from the City 
and County Surveyor with reference to correctness of line 
and grade* • But even when thus tested by the Surveyor, a 
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lack of conformity to line and 'grade at the points where 
tested does not always seem to have been considered suf- 
ficient cause for withholding certificates of acceptance, al- 
though in justice to the Surveyor's office it must be stated 
that the facts, as determined at the few points where tested, 
have probably always been correctly set forth in his cer- 
tificate, and special attention has occasionally been called 
to a lack of conformity by a diagram on the reverse side of 
the certificate. It is well known, however, that the posses- 
sion of the certificate, even when not certifying to the cor- 
rectness of the work performed, has often aided in securing 
its final acceptance. It must also be evident that under 
careless or dishonest inspection, by the representatives of 
the Street Department, sewers can be constructed of proper 
character and at proper depth at the manholes where they 
remain open to inspection, and yet be out of line, at im- 
proper grade and faultily constructed at other points. This 
can best be illustrated by reference to an example which 
in connection with our investigations has come to notice. 

On the 31st day of December, 1891, a permit was issued 
for the construction of a sewer in Baker street between 
Pacific avenue and Jackson street. The contractor had al- 
ready entered into a contract with the property owners to 
construct a fourteen-inch sewer, and this contract, dated 
April 4, 1 89 1, was the basis of his subsequent work. The 
diagram issued to the contractor instructing him concern- 
ing line and grade is not available, no copy of the same 
being preserved in any records, but it bore the usual legend, 
•* sewer to be ten feet deep, if connections will allow." The 
certificate of the City and County Surveyor, dated the 24th 
day of March, 1892, contains the following : " I have ex- 
amined the work, grading, wooden and stone curbs, ma- 
cadam and sewer. Baker street from Jackson to Pacific 
streets, and find work to official lines and grade (except 
as shown by diagram on back of this certificate); average 
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crow^ CM macadam 19 inches .above official* grade, curb and 
manhole 20 feet 6 inches south of Pacific avenue, 9^ 
inches above grade, depth 6 feet 6 inches bdow curb of 
manhole." 

On the basis of this certificate and the oath of the in- 
spector, that "the work of constructing a 14-inch iron- 
stone-pipe sewer, with manhole and cover, on Baker street 
between Pacific avenue and Jackson street, has been com- 
pleted in a good and workmanlike manner, and strictly in 
accordance with the specifications contained in and an- 
nexed to the contract under which same has been con- 
structed,'' the sew;er was accepted as a 16-inch sewer on 
March 25, 1892, and. the work was paid for by the property 
owners. . 

By our orders portions of this sewer were uncovered in 
May, 1893, and thejre might just as well have been no sexyer 
in place. At some points it was only between 2 and 3 feet 
below official street grade and only 3 to 4 feet below the 
present crown of the macadamized street surface, and did 
not average 4 feet below street grade. Its gradient was so 
irregular that on the convex surface of th^ pipe at some 
joints between pipe sections the spigot end of the one did 
nQt reach the outer edge of the bell of the next by half an 
inch to an inch, The joints between sections were not filled 
with mortar, and rarely showed signs of mortar except at 
the bottom and on top. As usual with the sewers of the 
city, only one-tenth of the prescribed number of openings 
for house connections were in place, and there was no lad- 
der in the manhole. 

(When the fact that we were uncovering this sewer came 
to the notice of the contractor who had done the work, he 
at once volunteered to put the sewer in properly, and we 
believe this has been done.) 

Another recent example of the Qvil results of divided re- 
sponsibility and lack of de,finite instructions was found at 
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Randall and Chenery streets. At the crossing of these 
streets there was no connection of the sewers in the adja- 
cent streets with the sewers in the crossings. They were 
built at different depths below the street grade. We vent- 
ure no explanation. The Street Department has been at 
work at this point this year making necessary alterations. 

At the crossing of Elizabeth and Ellen streets the offi- 
cial grade is 236 feet. This means that the sidewalk curb 
at each of the four corners should be at this elevation. Both 
streets near this crossing are graded and have been macada- 
mized. Redwood curbs have been set, but not to official 
grade, on the west side of the crossing. The northwest 
curb is about 3 feet too high ; the southwest curb is about 
1.7 feet too high. The sewer in Elizabeth street west of this 
crossing is only 4.8 feet below the present curb lines and 
only 2.6 feet below official street grade. In seeking infor- 
mation concerning the reason for this peculiar condition of 
affairs we have been told that at the time the work on these 
streets was done a grade change was petitioned for by prop- 
erty owners, and that the work done was intended to con- 
form to the proposed change. How it happened that work 
for whose maintenance the city will hereafter be responsible, 
as in the case of the sewer, was permitted to be constructed 
to a proposed grade instead of to official grade finds its 
answer in the system of street administration. 

Some twelve years ago the three feet by five feet brick 
sewer in Pacific street east of Front street was constructed 
to the prescribed depth, which may have been " ten feet, if 
connections will allow," although its bottom at Front street 
was thereby made two feet and a half higher than the bot- 
tom of the Pacific street sewer for which it was to serve as 
an outlet. It is very improbable that such connection was 
planned by the authorities. It may safely be assumed to 
be due to indefinite instructions issued to the builder. 

On the loth day of June, 1893, a diagram was issued to 
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a contracting firm as a guide to the construction of a sewer 
in Seventh street from Townsend to Channel. The diagram 
indicated the position and elevation of a number of refer- 
ence points, and the only instruction given the contractors 
concerning grade throughout the three blocks covered by 
the contract was in the following words: " Sewer to be ten 
feet below street grade if connections will allow/' which ap- 
peared on the diagram. 

The sewer to be constructed was intended to replace a 
wooden box sewer which had served its time, and is an ex- 
tension of the three feet by five feet brick sewer that was 
already in place in Seventh street above Townsend street. 
The bottom of this brick sewer at the north line of Town- 
send street is more than eleven feet below street grade, but 
of this fact the contractors had no information at the out- 
set ; neither were they informed of any special connections 
to be made with existing sewers, or sewers that might here- 
after be proposed. Moreover, it was apparently made 
optional with the contractors if connections required a less 
depth at any point, to put the sewer at a less depth, and to 
fix their own grade line. No matter what was intended by 
the instructions furnished on the diagram by the City and 
County Surveyor, it is patent that if the sewer at Town- 
send street must be at a greater depth than ten feet below 
street grade, it may have to be at a greater depth through- 
out to Channel street. 

The contractors can hardly be assumed to have incurred 
any responsibility by reason of these indefinite instructions, 
particularly as they were not required to make any special 
investigations as to depth of existing sewers before com- 
mencing the new work. It happened to suit their conven- 
ience to commence sewer construction near the lower end 
of Seventh street, and the new sewer was put at ten feet 
below reference points set by the Surveyor for street grades. 
When about to make connection with the old brick sewer 
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in this street at Townsend it was discovered that the new 
work did not meet the old, being twenty inches higher. 

This result is bad enough, but if the instructions are care- 
fully examined it will be seen that even should they mean 
exactly ten feet below street grades they do not define a 
proper gradient for a sewer. A uniform depth thus described 
means a perfectly horizontal sewer at every street crossing, 
an absurdity which seems to have been early introduced in 
this city and adhered to with unaccountable persistency. 

To the several examples which have already been cited 
of defective work we have to add another of a main sewer 
which was constructed under joint supervision of the City 
and County Surveyor and the Superintendent of Streets. 
We refer to the Fell street sewer, which was constructed in 
1 89 1 and 1892, from Cole street, on Fell, along Fell to Scott, 
thence to Waller, thence to Fillmore, thence to Ridley, 
thence to Church, thence to Fourteenth, thence to Guerrero, 
and included a sewer on Oak street from Devisadero to Scott 
streets and on Dolores from Fourteenth to Fifteenth streets. 

Without entering into detail concerning evidences of 
careless workmanship, that became apparent by an inspec- 
tion of the interior, we here present only the result of our 
investigations at four different points,* selected at random, 
at which we had the sewer uncovered, in order to dispel or 
confirm the suspicions that the work was not only defec- 
tive in workmanship, but was fraudulent. 

This sewer was examined in June, 1893, at a point just 
west of Ashbury street. No concrete support was found at 
that point under the two ring masonry work ; neither was 
a third ring of brick in place. But the specifications re- 
quire the former, in case of an unstable foundation, and the 
latter, in case the sewer has a stable foundation. 

At another point on Fell street, east of Lyon, a layer of 

* These excavations were made at the direction of the Grand Jury, to 
whom the results of our examination have alieady been prcHenteil. 
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concrete two to six inches in thickness was found inter-i 
posed between the doubk plank support and the masonry, 
but the thin edges of this concrete afforded no support to 
the sides of the invert as intended by the plans. 
• : The examination at a point on Scott street north of Oak 
showed a similar deficiency of concrete, and also a fourth 
on Waller between Steiner and Pierce. In the latter caae 
the outside ring of brick work in the arch was without aoy 
support at the sides. 

' On the diagrams presented herewith the extent of the 
work in place is indicated in full lines. The work required 
hy the specifications and plans is shown in dotted lilies. 
Ftirther comment on the defects which are apparent at ali 
four points would be superfluous. But we feel called upoa 
to emphasize again the necessity for a modification of an 
administrative and executive system controlling* the con- 
struction of public works that permits the acceptiance of 

work which is in clear violation of the requirements. 

, • • • . 

COST OF SEWERS NOW IN USE. 

•, The following table has been compiled from the pul> 
lisihed reports of the office of Superintendent of Streel:s 
from 1859 to 1892. : Where data was lacking approxim^-* 
tions. were noted. Where marked by an asterisk (*) the 
approximation was made by this office. 
: The cost of sewers as carried into this table,, though 
based on estimates made annually, rnust be regarded as a 
mere approxiniation. It includes the cost of improving 
street. corners in some instances, while in others this cost is 
omitted.. When sewers were reconstructed or replaced, by. 
new sewers,, the length ar>d cost of the rebuilt sewers seeni^ 
to have beep carried into all the records the same as new 
work. ■ 

The aggregate length of all sewers now in yse will there- 
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fore fall far short of the aggregate lengths noted in the 
table. 

Since 1883 the cost of manholes and the cost of catch- 
basins (cess-pools), are noted as separate items in the offi- 
cial reports, but in the case of catch-basins their cost iis 
generally given in connection with the improvements of 
street crossings or corners, and the labor of now attempting 
a complete segregation did not seem justified, particularly 
as the rates adopted by the several Superintendents of 
Streets in estimating the cost of different kinds of sewers 
have varied greatly. 

According to the data contained in the table the aggre- 
gate length of all kinds of sewers constructed to June 30, 
1892, including the length of rebuilt sewers, is 1,322,735 
feet, or 250 2735-5280 miles ; and the total expenditure for 
sewer construction has aggregated about $5,714,225.00. 
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♦ New sewers, $4,588 ; rebuilt sewers, $9,771. 

t George Cofran, Superintendent of Streets, in 1864-65, says : (M. R. 
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THE LOCAL SEWERS. 

Although we shall at this time speak only in general 
terms of the system or systems of sewerage which we pro- 
pose to recommend for this city, a few words are necessary 
to emphasize the importance of making many local modi- 
fications or alterations in sewers for the improvement of 
sanitary conditions. 

Evils which are out of sight though creating nuisances 
of the worst kind exist in the sewers of all parts of the 
city, due to the defective planning and bad constructive 
work of the past. 

Local defects in sewers may be classed under two heads 
— defects of design and defects of construction. To the 
former belong excessive size, brick sewer crossings where 
none were necessary, improper gradients, a superfluity of 
catch-basins, etc.; to the latter the use of inferior material, 
careless workmanship and non-compliance with specifica- 
tions. These matters have been forced upon our attention 
in collecting information that would enable us to make in- 
telligent use of the sewers already constructed. Having 
been brought to our notice they cannot be ignored, and we 
recognize that the earliest possible provision must be made 
for abating those which most seriously menace the health 
of the public. Some reference to them may therefore be 
permitted in this progress report. 

Very soon after the organization of the Board of En- 
gineers, whose successors we are, the following letter was 
sent to the Hon. Board of Supervisors : 

To tfte Honorable the Board of Supervisors 

of the City and County of San Francisco — 

Gentlemen : At the outset of our investigations we 

64-65.) ** The cost of work for the past year appears to be enormous, but the 
calculations are made upon the basis of legal tender notes, and as a large 
portion of the work was done during the autumn and winter months when 
these notes commanded but little more than forty-five cents on the dollar, the 
cost in gold would be reduced one-half." 

X $10,241 expended in repairing sewers this year not included. 
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find that a practice has long been prevalent of constructing 
brick sewer crossings where none are necessary, and of 
making many lateral sewers of much larger dimensions 
than actually required. 

Lateral sewers of excessive size are not only more costly 
in construction and maintenance than properly propor- 
tioned sewers would be, but are detrimental to health by 
reason of the difficulty of properly flushing them. 

Should your Honorable Board so desire, this Board will 
be pleased to advise in these matters and to pass on any 
project, plans or specifications which may be referred to us, 
to the end that more systematic and economical work may 
be at once inaugurated. 

The suggestion contained in the letter was at once acted 
upon, and a resolution was passed containing the follow- 
ing : 

RESOLUTION NO. 7481 (THIRD SERIES.) 

" Resolved, That the Superintendent of Streets be and 
is hereby requested, before recommending the construction 
of sewers to this Board, to first submit the proposed sewer 
work and the location of same to the Board of Engineers 
appointed to devise and provide a system of sewerage, for 
their opinion and approval : 

" First — As to the necessity of the proposed sewer. 

" Second — As to the required inside diameter or other 
dimensions of the sewer, its grade and required depth. 

"Third — As to the material to be used in constructing 
the sewer. 

" Further Resolved, That the City Surveyor be and 
is hereby requested to consult with the said Board of En- 
gineers in the preparation of specifications for sewer work, 
so that the same may be constructed in a manner to har- 
monize with the plans to be hereafter adopted to provide 
for a proper system of sewerage." 

The letter above quoted is self-explanatory. 

The absurd practice of constructing large brick sewers 
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'm ^reet crossings has extended into all parts of the city. 
As a result of this practice and the construction of sew- 
ers in detached sections, a block or a crossing at a time, 
several distinctive types of sewer crossings have resulted 
which it will be necessary to describe somewhat in detail. 

In the first place, all sewers in level street crossings are 
level from end to end, or very nearly level, no matter at what 
gradients the respective streets approach the crossing. 
This is a fruitful source of trouble, because at the points 
where gradients suddenly change regular flow is interfered 
with ; deposits result in the level stretches, which often re- 
main for long periods, and sometimes can only be entirely 
removed by flushing, and immediately after removal begin 
to reaccumulate. This applies to intersecting brick sewers 
as well as the intersecting pipe sewers when no brick sewer 
intervenes between them and the manhole at the center of 
the street crossing. 

A recent favorite type of crossing, sometimes referred to 
as the " Bobtail " crossing^, has a manhole and brick sewer 
seventeen feet long, supposed to be in the direction of main 
drainage with which the several incoming and outgoing 
pipe-sewers are connected. 

The sewers in all four directions are almost invariably 
connected in the street center and the connection is in- 
tended to be at grade, and this arrangement prevails even 
in cases where there is a down grade in the sewers in three 
directions from a crossing. 

In crossings of the " Bobtail " type, sewers are generally 
at the intended grade, but the section of brick sewer serves 
no purpose that would not be fulfilled better by a manhole 
of proper diameter. 

But conforming to the law and the requirement that a 
brick sewer must be constructed in a street before final ac- 
ceptance of that street, which was in force until 1870, an- 
other type of sewer crossing preceded the " Bobtail " and 
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has found introduction in many localities where it can 
serve no useful purpose whatsoever. This is the full brick 
crossing. Two three feet by five feet brick sewers intersect 
each other at right angles in the center of the street cross- 
ing, at which point a manhole is provided, resting on top 
of the masonry. 

These sewers from side to side of each street are prac- 
tically level, and usually ten feet below street grade. 
These sewers are either continuations of the brick sewers 
of the intersecting streets or they connect with pipe sewers. 
Very frequently they are below the grade of the sewers 
upon either side and become cesspools, with a few inches to 
several feet in depth of the foulest imaginable putrescent 
filth, emitting poisonous gases. 

Some times they are on top of a ridge whence streets fall 
in three directions, and even when drained to the bottom, 
sewage may go in one direction only, and two of the 
three wings, leading to descending sewers, are nothing but 
disease breeders. Such is the one at the crossing of Powell 
and California streets, where the sewers in two directions 
are unnecessary and the other two wings ought to be pipe 
sewers on grade. Such, also, the one at the intersection of 
Jones street and Golden Gate avenue, whence large brick 
sewers (three by five feet) carry the sewage to the north, 
east and south that arrives in very small quantities in a 
small cement pipe sewer, one block long, from the west. 
Sometimes there are three entering and one outgoing sew- 
er, as in the case of the Van Ness avenue and California 
street crossing, where, however, the outgoing pipe, eastward 
along California street, cannot drain the cross channels of 
filth to within fourteen inches of the bottom, because it is 
not low enough ; or as in the case of Fillmore and Califor- 
nia streets, where the brick sewer crossing is a filth recep- 
tacle (more dangerous to health than any old-time cess- 
pool) which cannot be drained to within thirty inches of 
its bottom. 
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Special mention of particular cases has here been made 
merely to illustrate some of the types of abortive design ; 
it is hardly necessary to add that our examination has ex- 
tended to every part of the sewers in the city where acces- 
sible, and that a complete record in detail of such examin- 
ation is being prepared that will be of service not alone in 
devising a comprehensive system but also as a guide to the 
early correction of the worst evils. 

It may perhaps be well in this connection to further illus- 
trate the enexcusable practice of constructing large brick 
sewers, where very small pipe sewers would have served the 
purpose. 

Main lines of drainage have always been maintained on 
each of the several east and west streets in the lower part 
of the city, as, for example, in the district south of Jackson 
street and east of Kearny street. There are three feet by 
five feet brick* sewers in each of the east and west streets. 
It might be expected then, that in the north and south 
streets there would be only small local sewers ; but this is 
not the case. Every north and south street, every inter- 
mediate street or alley, almost without exception, has the 
large three by five brick sewer. These sewers form a great 
rectangle of intersecting filth receivers on light grades that 
cannot be flushed out and cannot be kept clean. 

Occasionally an attempt has been made to control the 
direction of the sewage flpw by the introduction of a dif- 
ferent arrangement at street crossings from those already 
referred to. Thus, at Leavenworth and Bush streets, the 
brick sewer from the north in Leavenworth street turns 
eastward into Bush street on a curve ; but descending to- 
ward the south on Leavenworth street and toward the west 
on Bush street, with dead ends at the crossing, are three 
feet by five feet brick sewers. Why they are there, unless 
it be that the property is valuable in that vicinity and could 
afford to pay for an expensive sewer, it will be difficult to 
explain. 
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It is recognized as necessary that sewers should be well 
ventilated, but it is hardly likely that the property owners 
and residents on any street frontage would consent to have 
ten-inch ventilating tubes terminating at the sidewalk curb 
line, when such a pipe leads up from a typical crossing that 
has been made a cesspool by reason of defective design or 
improper construction. Yet, in the heart of the city, in the 
district extending from Hayes street on the south to Wash- 
ington street on the north, from Mason on the east to Brod- 
erick street on the west, there are no less than 139 storm 
water inlets and catch-basins (cesspools as they are locally 
though improperly, termed), that have been put in at cor- 
ners from which the gutters slope downward in both direc- 
tions, which therefore receive no water, not even in the 
rainy season, and which are never trapped against the con- 
taminating sewer gases. 

The construction of the vast number of perfectly useless 
catch-basins, which the above statement indicates as exist- 
ing throughout the city, has served no purpose whatsoever, 
except to yield a profit on construction and to contaminate 
and threaten the healthfulness of the city. 

In the district above named the blocks are 275 feet by 
41 2 J^ feet. No inconvenience would result to the public if 
on the grades there prevailing storm water inlets were fur- 
ther apart than one at the foot of the slope of each block. 
Had this fact been taken into consideration the number of 
catch-basins would have been still further reduced than by 
the mere omission of those that are perfectly useless. In 
the diagram herewith submitted the location of the catch- 
basins now in use in this district is shown, and those that 
are useless and those that are unnecessary are specially 
marked for identification. 

Estimated at $90 per catch-basin completely equipped 
and connected with the sewer, it will be found that useless 
catch-basins alone in this small district, which covers only 
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about one-fifth of the entire area of built up portions of the 
city, have cost the property-owners about $12,500, which 
sum is to be considered as expended to the detriment, and 
not in the interest of the healthfulness of the city. 

Every storm water inlet and catch-basin is generally sup- 
posed to be closed to the sewer by means of a water trap. 
Most of them are constructed of such form that while in 
use very little sewer gas can escape from them, but this is 
by no means true of all. In the most common type a ma- 
sonry partition wall extends from the top into the basin be- 
tween the inlet and the outlet, to a depth below the level of 
the outlet. This partition is supported by an iron bar, and 
no water can flow from the catch-basin into the main sewer 
until the water level in the basin rises above the bottom of 
the partition wall, thus preventing a passage of sewer gas 
from that portion of the basin on the outlet side to that 
into which the inlet discharges. 

This arrangement is clearly illustrated by drawings ac- 
companying this report. 

It is apparent that at the time when it is most desirable 
to have these storm water inlets trapped against the sewer 
gases in the summer and fall months, that the probability 
of their being imperfectly trapped is greatest, because there 
are no summer or fall rains to fill them. They lose water 
rapidly by leakage and evaporation, and it is rare that suf- 
ficient water is used on the sidewalks and streets to replenish 
the loss. They cannot, therefore, even when in good con- 
dition, be classed as reliable traps. Not only are they un- 
reliable when in good condition, but they are frequently out 
of order. Large amounts of silt collecting in the bottom 
of the basins sometimes close the passage under the parti- 
tion wall. During rains streets are flooded until some one 
raises the outer cover. When such an accident has hap- 
pened a few times, in any locality the idea occurs to some 
one to break a hole through the partition wall near the top, 
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and there is no more trouble from choking up, but the traj 
has been completely sacrificed. Hundreds of catch-basins 
are in this condition. This being the case, the next step 
taken was the adoption of a simplified catch-basin in which 
there was no partition wall. As a last step to afford more 
open way to entering waters, gratings have at many points 
in the city, notably near the City Hall and on Market 
street, been substituted for the outer covers, and that all 
semblance to a water trap, even though the partition wall 
be in place, is destroyed. 

The question at once arises, are the large catch-basins in 
combination with the storm water inlets of any .service ? 
Should the fact that they are nearly always full to the out- 
let with silt be made the criterion, the answer must be in 
favor of these or still larger catch-basins, but before a final 
answer is given it will be well to look into the matter a 
little further. On paved streets they receive the material 
which should be carried off by street-sweepers, principally 
horse manure, waste paper and fine light silt. To the ex- 
tent that this is carried into storm water inlets by gutter 
water there is no objection to receiving it into the sewers. 
It goes there at the present time though, through or across 
the top of the accumulation already in the basin. It can 
be kept out of the sewers only by careful and thorough 
street sweeping or by much more frequent cleaning of 
catch basins. The catch basins not only receive this ma- 
terial by water carriage, but it, garbage and other waste, is 
often forced into them by hand. The basin itself, from 
which the overflow into the sewer occurs, is so large that 
small volumes of water entering the basin during the .sum- 
mer months, do not carry off even the light organic matter, 
which, floating for months on the basin slush, makes per- 
fect cesspools of these silt basins, parts of which are always 
directly open to the air. 

Their use on paved streets is therefore to be condemned 
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and a very simple and much cheaper form of rain water * 
inlet, with valve and water trap, should be substituted for 
them. We have not yet agreed upon the best form to be 
adopted for this purpose, but hope to perfect a design 
adapted to local conditions at an early date. 

On macadamized streets, on streets that have been 
merely graded and in the vicinity of unimproved property 
where drifting sands reach the gutterways, no argument is 
required to demonstrate the importance of intercepting the 
silt that the rains gully out of sand drifts, natural soils 
and macadamized streets, before it reaches the sewers. To 
the extent of their capacity this is accomplished by the silt 
basins now in use. But notwithstanding their limited effi- 
ciency in this respect, we found some 2000 cubic yards of silt 
of this character still in the Channel street system of sewers 
from Fourteenth to Eighteenth streets, and from Channel to 
Mission streets, after a very much larger amount had already 
been removed since January i, 1893, by the Superintendent 
of Streets. 

It will certainly be economical to intercept the material 
of this character before it enters the sewers, instead of being 
compelled to remove it from them later by more expensive 
methods. It is particularly desirable to thus intercept it, 
because its presence in the sewers may interfere with ade- 
quate drainage during rainstorms, and obstructs sewage 
flow at all times. 

Much can be done towards intercepting material of this 
character by removing accumulations of the same from 
street and gutter surfaces ; but for that which is carried 
along by rain water temporary catch basins should be pro- 
vided uf such size that they will hold the amount likely to 
be swept down to them by single heavy storms. These 
temporary silt interceptors could be retained in use until 
the street surface be permanently improved. 

Right here it may be well to say that in the matter of 
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Street paving, as well as sewering, San Francisco has long 
felt the want of intelligent engineering supervision, and we 
desire to make the pertinent suggestion that hereafter all 
cobble stone or broken rock gutterways on macadamized 
streets should be thoroughly grouted with cement mortar. 

Under all circumstances, however, provision must be 
made for frequent inspection of catch basins, and for a fre- 
quent removal of silt from them, particularly during the 
winter months. 

It is required by the specifications for paving with gran- 
ite or basalt blocks that the entire surface paved shall be 
"covered to a depth of not less than one inch with fine 
beach gravel or clean hard rock finely broken and screened," 
and for paving with cobbles that the cobbles shall be "cov- 
ered to the depth of two inches with beach gravel or finely 
broken blue gneiss rock." In the residence portion of the 
city cobbles and basalt blocks are used for paving princi- 
pally on streets whose gradients are too heavy for the 
smooth surfaced bituminous rock. The fine stuff put upon 
the surface is in such cases invariably swept down by the 
first rains of winter to the lower crossing and has thence to 
be removed from street surface, catch basins and sewers. 
It is a fruitful source of the many annual complaints of 
"clogged cesspools." The specifications for paving need 
revision, for it is folly to pay for an unnecessary top dress- 
ing that must invariably be picked up again at increased 
expense, and which to a large extent finds permanent 
lodgment in the sewers of light grade. 

As in the case of rain water inlets we propose to recom- 
mend at an 'early day a serviceable catch basin for use 
where much heavy silt is to be intercepted. 

RAINFALL. 

When the Board of Engineers entered upon the discharge 
of its duties it was supposed that so far as it would be neces- 
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s.ary to make rainfall and the rate of rainfall an element in 
the determination of volume of drainage to be provided 
for in each district of this city, there would be ample data 
available among the United States Weather Bureau and 
private weather records. But upon inquiring it was found 
that maximum rate of fall for short-time periods had never 
been determined for any of the severe storms and is to-day 
unknown. The weather service station in this city is not 
even equipped with a rain gauge that will enable a reliable 
determination of the rate of fall. Totals are recorded at 
fixed time intervals (generally eight or twelve hours), but no 
information is available as to variations in the rate of fall 
between the hours of recording the totals. 

It is not sufficient to be able to say that there probably 
never will be a rainfall that will yield an inch of water per 
hour. Information must be had as to the maximum rate 
for short as well as for long-time periods. It will be ne- 
cessary to approximate this rate on the basis of all the 
available information for half-hourly, hourly and longer 
periods, and this approximation must be made before 
recommendations as to size and character of main lines of 
sewers can be intelligently made. 

It was also hoped that no trouble would be experienced 
in determining the present volume of flow in the sewers, 
but this cannot be done satisfactorily. Sewage is not and 
cannot be confined to main lines of present sewers, and 
along the water front the unimpeded tidal ebb and flow 
in the sewers would invalidate any results of observation 
near the outfall points. 

By a combination of the best data available, a basis will 
this winter be established to serve as a guide in determin- 
ing volumes of flow for large and small areas. 



$6 REPORT OF ENGINEERS IN CHARGE TO 



MONTHLY RAINFALL FROM 18M TO 1S»S. 
Authorily SrRiMa Vallbv Water Comi-anv. 



V...., 


■a 


f 




\ 


\ 


? 


\ 


i 


f 


1 


1 


f 


B3-W 

a4-M. 

KM. 

SMT 

SS-flB 

"Ml). 

93-93. 


il.3i 
d.8i 


! 

1 




3S 


0.K 


7.0 


a 

4 


4S 

67 


9,30 
3.61 


i 


39 




ii 

30 
Si 


s 

■J 


10 
IB 


o.m 
o.n 

0.11 


O.M 
<I.IS 

0.01 

0.11 





DEVISE AND PROVIDE A SYSTEM OF SEWERAGE. 57 



MONTHLY RAINFALL— 1849 TO 1893. 
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STREET GRADES. 

We append to this report a compilation of official street 
grades complete to the date of this report, and which 
we hope maybe found convenient to publish. All grade tables 
heretofore published have named intermediate grades in sep- 
arate lists distinct from those for grades at street crossings. 
This has made the use of published lists very inconvenient 
and has been a fruitful source of error in making grade 
changes, because the existence of intermediate grades was 
very apt to be overlooked. In the table now presented 
the grades are mentioned in consecutive order. All streets 
are arranged alphabetically, and, so far as possible, streets 
have been correctly named. Where names of streets have 
recently been changed, both the old and the new names 
have been carried into the grade table. 

This compilation of grades which we have made in con- 
nection with our investigations, was incidental to the 
making of a correct topographical map of the city, to 
serve as a basis of estimates of volumes of flow and will 
be of material aid in determining lines of main drainage. 

It was very soon discovered that on nearly 300 miles of 
streets which have been dedicated to public use, grades have 
not yet been officially established, and that in many portions 
of the city grade changes should be made before expen- 
sive local improvements are made by property owners that 
will render the making of such changes difficult. Refer- 
ence has already been made to the necessity for a revision 
of grades on 15th Avenue south, and at points on San 
Bruno road. To these examples from the Islais Creek 
basin may be added the South San Francisco or Hunter's 
Point section, where the official grades in some instances give 
the two sides of the same street different elevations. This 
difference in height is frequently 20, 40, Co and even 80 
feet, while the rise from street to street rarely exceeds lo 
per cent. That such an arrangement might be acceptable 
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on wide streets in a district where lots are unusually valu- 
able for residence or other purposes may be admitted, but 
it is ill-advised and unnecessary in South San Francisco, 
and a complete revision of grades in this district should be 
had at an early day. 

In this connection we must call attention to the necessity 
for determining with great precision the elevation of a 
number of permanent reference points. It has long been 
customary to determine elevations on the basis of bench- 
marksthat have been established at the convenienceof the as- 
sistants employed by the City and County Surveyor. These 
have generally been the tops of hydrants, the tops of storm 
water inlets, the sidewalk curb, water tables of permanent 
buildings, door-steps or other convenient objects. Although 
all leveling is checked by connecting each line at both ends 
with points whose elevation has before been determined, it 
must be apparent that by reason of an accumulation of 
small errors the actual reference plane may be somewhat 
at variance in different parts of the city, and that a similar 
variation may be caused by a general subsidence of street 
and building areas reclaimed from submerged or swamp 
lands, as in the case of some parts of the city east of 
Montgomery street and others south of Market street. 

To avoid the confusion sure to result if the present prac- 
tice be continued, there should be one point selected some- 
where near the City Hall, whose elevation after being care- 
fully determined shall be made the basis for a settlement 
of all controversies that may arise relating to elevation 
above city base. The reference to an ordinary high-tide 
mark on a pile somewhere on the water front is too indefinite 
and the elevation of the point itself is too uncertain and 
unreliable to be of any great value. City base, as defined 
by reference to such a point, is too uncertain a plane to be 
entirely satisfactory. 

Once selected, the central reference point or city bench- 



62 REPORT OF ENGINEERS IN CHARGE TO 

mark can be made the starting point for continuous lines 
of levels to all parts of the city throughout which reliable 
points should be established for covenient use, and for the 
protection of the property owners. 

Speaking of the necessity of establishing permanent 
reference points, S. Harrison Smith in his report as City 
and County Surveyor in 1887, says : * 

" I find the official elevations which we have at our com- 
mand are, in many instances, unreliable and often scattered. 
This is not to be wondered at when one considers that 
about twenty years have elapsed since any line of conse- 
cutive levels has been run up from the city base, and of 
necessity many errors have crept in, and many of the old 
original points disappeared." 

For further information concerning city base and street 
grades and the various statutes, orders and regulations in 
force defining the relative elevation of the different por- 
tions of the street surface, we refer to the supplement ac- 
companying this report. 

SHALL THE LACK OF SYSTEM BE CON- 

TINUED. 

The duties assigned by law to the Superintendent of 
Streets in connection with ordinary sewer work, and all 
other street work, are those of a supervising Civil Engineer, 
as well as inspector. To fully discharge these duties this 
official should not only himself be a skillful Civil Engineer, 
but should have a number of engineer assistants connected 
with his department. As no provision is made in the law 
for such assistance he might rely upon the City and County 
Surveyor for this service, but the City and County Surveyor 
receives only a nominal salary of $500 in lieu of all fees or 
other charges for official services, which would otherwise be 

* Mun. Rep. 1886-87, p. 313. 
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a City and County charge, and is permitted to charge fees 
for services rendered individuals in connection with surveys 
and street work. 

If he be called upon to certify to the correctness of line 
and grade of any particular piece of work he must be paid 
for this service, and the builder of the same must stand the 
charge. The service, if rendered at all, is rendered when 
the work is offered for acceptance, and the examination 
extends to those portions only which are conveniently ac- 
cessible. When the Surveyor is thus called upon he certi- 
fies to the facts as he finds them, not necessarily to the fact 
that the work has been done to the prescribed line and 
grade. His certificate is therefore of value only as a source 
of information to the Superintendent of Streets. As work 
has often been passed which was at fault even at the few 
points where tested by the Surveyor, it is highly probable 
that the chief purpose in requiring a surveyor's certificate 
(for work when not required by law) has been a favor to that 
official to enable him to collect a fee. 

The present system has led to the acceptance of much 
defective work, and its maintenance is costing the city large 
sums annually. The records of breaks in sewers and the 
undermining of street surface, and the collapse of street 
pavements at nearly 150 different points during the last 
winter may be cited in illustration of this statement. In 
nearly every instance the damage to sewer and street was 
caused by an inflow of water into the sewer through open 
joints in the pipe sewer, or in the brickwork, or alongside 
of improperly made connections of house drains with sewer 
mains. Water thus entering the sewer carried with it sand 
and soil, undermining the street pavement, and in the gen- 
eral collapse, frequently causing a destruction of the sewer. 

In some instances lack of mortar in the invert has caused 
e.Ktensive breaks in the street surface, all the material from 
which was carried into the sewer through the joints of the 
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masonry, and yet there were no serious defects apparent in 
the sides and arch of the sewer, as thus exposed for dis- 
tances of lo to 20 feet. 

It is not necessary to encumber this progress report with 
a full record of individual instances of defects of design 
and construction. Those that have already been presented 
will suffice to make clear that the administrative system is 
at fault and that the present condition of the sewers fully 
justifies the oft-repeated demands for relief In this con- 
nection Dr. I. Rowell, in his report as Health Officer in 
1 869, says :* 

** That a change is necessary in the disposition of refuse 
matter that now finds an escape through our public sewers 
is apparent to all. The method of disposing of filth in this 
city is the most wretched of any city in the civilized world. 
First, it is made obligatory by law for all privy vaults to be 
connected with the public sewers, which law is only heeded 
wheii convenient. Second, the stench caused of the con- 
tents of these vaults with the immense quantity of refuse 
matter from kitchens and back yards, is sent on its sluggish 
course through the sewers to the bay, discharging through 
the open vents at every street corner a volume of disease- 
bearing effluvia that would cause any animal but man to 
rush in wild disorder from the spot, and avoid it thereafter 
as the burned child avoids the fire. If privy vaults are to 
have their contents emptied into sewers, then the vents at 
street corners should be sealed by water, or otherwise, so as 
to prevent the gases escaping from them. Even then the 
city front, where all the sewers empty, would, as now, be a 
pool of stagnant filth, the effluvia from which is sufficient 
to poison the atmosphere of the whole of that portion of 
the city that lies on the low land." 

A year later Dr. C. M. Bates, the successor of Dr. Rowell, 
in a similar vein writes: + 

*Mun. Rep. 1868-69, p. 217. ' 

tMun. Rep. 1869-70, p. 231. 
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" Public Sewers — This is a subject of the most vital im- 
portance, and without its appreciation and proper regula- 
tion it is impossible to maintain the health of the city and 
prevent the occurrence of malignant and fatal diseases. It 
is to be very much regretted that so much has been said 
and written on this subject, while but little or nothing has 
been accomplished.*' 

** There is a radical defect in our system of sewerage, which 
must be corrected sooner or later, and the longer it is de- 
ferred the greater will be the evil and the more difficult its 
removal. The southwestern portion of the city is in more 
immediate want of this reform than any other. The entire 
grade of that portion of the city will have to be raised 
along and for several blocks from the water front." 

" The plan suggested by His Honor, Mayor Selby, is one 
that is apparently feasible, and will cost as little as any yet 
proposed. It is to construct a reservoir on top of Russian 
hill, or some eminence contiguous to the bay, in order that 
with suitable machinery the reservoir may be filled with salt 
water. The reservoir is to be connected with *'the main sew- 
ers by means of aqueducts, so that they may be flushed or 
washed out as often as occasion may require, to keep them 
from filling up or becoming foul or offensive. This method 
would in every way remedy the evil, provided there is fall 
enough in the sewers in the extreme southern portion of 
the city, which is doubtful." 

Two years later Dr. Bates again called attention to the 
defective sewer system, and says :* 

" The fact is well established that the cause of many 
diseases that carry off hundreds of our population annually 
has been traced with almost perfect certainty to what may 
be called defective sewerage, or sewerage contamination. 
We mean by this that they originate indirectly, if not 
directly, from human excrements being kept in undue 

*Mun. Rep. 1871 72, p. 217. 
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proximity to dwelling, undergoing putrid fermentation or 
decomposition, which allows its gases to penetrate the 
houses or finds its way into springs and wells from which 
drinking water is obtained. The diseases most commonly 
arising from this cause are typhoid fever, sporadic cholera, 
cholera infantum, diarrhoea and dysentery.*'* # # ♦ ♦ 

•' We had a decided increase in cholera infantum, which 
is to be attributed, in a great measure to improper food and 
care of infants while teething, but more particularly to the 
poisoned atmosphere which is the consequence of lack of 
proper sewerage. This is proven in table No. iii (see 
Mun. Rep. 1871-72, p. 224), which shows that of the ninety- 
one deaths the Second, Tenth, Eleventh and Twelfth 
Wards furnished more than one-half, and from the fact that 
these wards have very little sewerage that is of any account. 
The number of deaths from t>'phoid fever is still lai^er 
than it should be, but we cannot hope for much diminution 
until a better and more general system of sewerage is car- 
ried out." 

Hon. Thos. H. Selby, at the close of his term as Mayor, 
said : + 

"A kindred subject is that relating to the establishment 
of a Board of Public Works, which under the guidance of 
practical scientific ability, should originate and recommend 
the changing of established grades and other important 
street improvements, and especially have control of the 
subject of sewerage, upon which, more than all else, the 
public health depends. 

" Two years ago I suggested that the sewers might be 
flushed from reserx oirs constructed on the hills, to be filled 
from the bay by pumping," etc. ♦♦♦♦♦-* This, 
or some other expedient, should be adopted for cleansing 
the sewers, which are a prolific source of disease, and in 

♦Mun. Ke: lS71-7i p 213. 
+Mun. Re;. ISTl-Ti p. 613. 
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lower streets, along the water front, are often choked up 
by the tides, and their contents forced back upon the city. 
The cesspools at the street corner should be kept filled 
with water to prevent the escape of effluvia, and the strict- 
est surveillance exercised over all the private sewers to see 
that they are properly trapped and kept in good order." 

Hon. Wm. Alvord called attention to the need of reform 
in the matter of sewer construction and necessity for en- 
gineering control upon retiring from the mayoralty, but 
had already voiced public sentiment in his inaugural ad- 
dress, in which he said : * 

"Our worthy retiring Mayor called the attention of your 
predecessors to the importance of having the sewers 
flushed out one or twice a week during the dry season, but 
the suggestion was not acted upon, and I deem it my 
duty to call your attention to the important matter, and to 
recommend that some action be taken to secure this object 
before the return of another dry season. * * * * j 
would advise before any action be taken in the matter, that 
our most eminent Engineers be consulted, and requested to 
furnish reports on the cheapest and best plan of flushing 
out the principal or main sewers. Some changes in the 
size, form and manner of constructing sewers for the ele- 
vated portions of the city may be advisable, and I think 
should be inquired into. There is a necessity for a new 
plan of draining the level districts by which the sewers can 
be kept free from deposits and deleterious gases." 

To the necessity for a more scientific treatment of the 
sewage problem, Dr. Henry Gibbons, Jr., while Health Offi- 
cer, repeatedly called attention. The following is from his 
report in 1873 : "f 

" But this is not all ; some of the sewers we have are 

*Mun. Rep. 1871-72, p. 623. 
+Mun. Rep. 1872-73,' p. 344. 
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worse than useless, and the outlets of others are arranged 
in the worst possible manner. * * * Truly the winds 
are our salvation, as has so often been said. Nor is this an 
idle statement. Our statistics prove that nearly one-half of 
all deaths from zymotic causes occur in the four months, 
September, October, November and December, or after the 
summer winds, have ceased and before the rains have car- 
ried off accumulated filth. Our sister city, Chicago, has 
passed through a sad experience in regard to sewers. Can- 
not San Francisco profit by it rather than wait until some 
deadly scourge is at her gates .^ For five years prior to the 
construction of sewers in Chicago, from 1849 ^^ 1^85, the 
death rate was nearly 49 per 1000, or larger than in any city 
in the United States. In the succeeding six years, fifty- 
four miles of sewers were constructed, and the rate fell to 
23 per 1000. For a third period of five years only 30 miles 
of sewers were constructed, while the population very 
greatly increased, and the rate increased to nearly 26 per 
1000, and finally in a fourth period, the miles of sewers con- 
structed being 80, the rate again fell to 23 per 1000. Com- 
ment is unnecessary." 

Two years later Dr. Gibbons writes :* 

" Unfortunately our sewer system is very objectionable, 
crude and expensive, and all works of magnitude, however 
urgent, are liable to delay from opposition by property 
holders. It does not seem just that one property owner 
should be charged a hundred dollars for what another has 
to pay but twenty, yet such is the operation of the present 
system. Undoubtedly the tubular or pipe sewer might be 
adopted in many cases where the brick sewer ^'s now con- 
sidered necessary, but these matters should be under the 
direct supervision of an engineer specially appointed for 
that purpose." 

*Mun. Rep. 1874-75, p. 303. 
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Hon. James Otis, Mayor of the city, addressing the Board 
of Supervisors in 1874, said :* 

" The very important manner in which many parts of the 
City are now drained, and the daily increasing difficulties 
arising, calls for immediate action, and should you deem it 
necessary to the purpose, further powers should be ob- 
tained from the Legislature to enable you to do what every 
sanitary precaution would demand. I would suggest that 
a general revision of the matter should be had, and should 
your Honorable Body deem fit, a corps of competent en- 
gineers employed to present some plan for your adoption." 

A year later Superintendent of Streets, S. H. Kent, in 
his annual report, again calls attention to the need for com- 
petent control of street and sewer work.t " There should 
be a Board of Public Works. ****** 

" The reconstruction of our sewers, making them large 
enough to carry the gas and water mains should be seri- 
ously considered." 

Mr. William P. Humphreys, at that time City and 
County Surveyor, may be quoted from his report for the 
years 1874-5 as follows : J • 

" I have for years advocated before the Legislature the 
creation of a Board of Engineers, who should prepare a pro- 
per system of sewerage, laying down on their maps the size 
of each and every sewer, which size should be determined 
by the water-shed, the inclination of the sewer and the 
amount of house sewerage ; also a system of ventilation, 
for it has been found in cities in Europe where complete 
systems of sewerage have been established and the venti- 
lation neglected, that malignant fevers followed, which, 

*Mun. Rep. 1873-74, p. 647. 
tMun. Rep. 1874-75. p. 136. 
XUun. Rep. 1874-75, p. 60. 
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upon close examination by Commissioners appointed for 
that purpose, were found to be caused by the >yant of pro- 
per ventilation ; that being provided for, the fevers ceased, 
and those places are now amongst the healthiest in Eu- 
rope." 

Health Officer Dr. J. L. Meares, in 1877, says:* 

" The only remedy is to place the construction and re- 
construction of our sewers under the charge of a practical 
and scientific engineer, whose duty it shall be not only to 
recommend the specifications under which the sewers shall 
be constructed and reconstructed, but he, or one of his as- 
sistants, should supervise the building of the same, and re- 
quire all the terms of the contract to be faithfully performed. 
The house drainage, being of equal importance, should also 
be placed under his supervision. No house should be con- 
nected with a sewer without his permit. He should be the 
judge of the material to be used and should see that the 
connection be properly made, with efficient traps and ven- 
tilation.'* 

He repeatedly calls attention to the sewers in his annual 
reports, and in 1883 saysii* 

** Besides keeping the sewers clean by frequent flushing 
and thorough ventilation, I desire to call particular atten- 
tion to the necessity of extending these sewers to deep 
water. They at present discharge their foul contents into 
docks, into shallow water and, in some instances, into basins 
within the sea wall, which wall, as it is extended, will ob- 
struct necessarily, more and more of the outlets, thereby 
increasing this nuisance, which, in some portions of the city, 
is almost intolerable. I would also urgently call your at- 
tention to the grading and connecting the streets from 

*Mun. Rep. 1876-77, p. 39. 
tMun. Rep. 1882-83, p. 390. 
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Potrero to San Jose avenue with Army street, that this 
g^eat Army street sewer may be utilized by draining 1000 
acres of the city territory. The large basin formed by Pre- 
cita creek could then be filled in and this portion of the 
city made not only more healthful, but more desirable to 
live in." 

Two years later, Dr. Meares says: * 

" The filthy condition of many of our sewers south of 
Market street and in other portions of the city which are 
below grade, demands your immediate attention. Many of 
them are to-day and have been for months, filled to their 
arches with decaying vegetable and animal matter. By 
your ordinances you compel people to connect their houses 
with these sewers (elongated cess pools), the foul, offensive 
and noxious air from which penetrates their houses, produc- 
ing not only discomfort but disease. During rain storms 
the sewage from these so-called sewers frequently overflows 
basements, dining-rooms and kitchens to the depth of two 
or three feet. I know of sewers in several blocks that have 
been in this condition for more than six months. The 
Superintendent of Streets informs me that he is powerless 

to clean these sewers for want of sufficient appropriation, 

♦ « « « « 

** I desire to call your attention to the disgraceful mode 
of disposing of the garbage of the city. 1 believe the 
dumping as at present practiced, to be one of the principal 
factors in the production of preventable diseases. Not only 
is this disgusting filth and garbage deposited on the mud 
flats of the Mission, but in other places equally objection- 
able, and in violation of all sanitary conditions." 

And in his next annual report: -f* 

" The defects of our sewerage system, especially south 

*Mun. Rep. 1884-85, p. 228. 
tMun. Rep. 1885-86, p. 374. 
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of Market street and east of Montgomery street have been 
so much discussed that every citizen of ordinary intelli- 
gence must be satisfied that these defects should be reme- 
died ; that large portions of this territory, with its buildings, 
must be raised, or pumping reservoirs* established to force 
the sewerage into deep water. That expensive intercepting 
sewers must also be constructed. These improvements will 
necessitate the expenditure of a large amount of money. 
When undertaken, this great work must be completed in the 
shortest possible time, for the necessities of traffic, trade and 
travel will not permit of delay in its completion. ♦ * * 
The construction of new sewers and the reconstruction of 
the old ones should be under the control of a sanitary en- 
gineer." 

Hon. Washington Bartlett in his inaugural address in 
1883 refers to the necessity of devising some means of re- 
lieving the choked and defective condition of the sewers. 
He says:* 

" Much of the unhealthiness of the city, especially the 
southern portion, is attributed to the choked and damaged 
condition of the sewers. To a certain extent this condition 
of the sewers is due to neglect and defective construction. 
Certainly some comparatively inexpensive plan of flushing 
them and clearing out the accumulated contents can be de- 
vised which if faithfully carried out will in a great measure 
afford a proper remedy." 

Superintendent of Streets, Thos. Ashworth, in 1887, re- 
fers to the necessity for devising a sewer system, in these 
words: f 

** Considerable public attention has been given lately to 
the question of designing and adopting a proper system of 

*Mun. kep. 1882-83, p. 83. 
tMun. Rep. 1886-87, p. 409. 
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sewers, and I am satisfied that this will have to be done in 
the near future. I presume that the system or plan which 
will be most acceptable will be that which will aim to util- 
ize, as far as possible, those which have already been con- 
structed. 

" With that idea in view, I have aimed to have all the 
sewers which have been constructed since my advent to this 
office built of sufficient capacity to suit the locality in which 
they are situated, and also large enough to receive and dis- 
charge the flow of all those which may be tributary to 
them." 

And in his next annual report he says :* 

" The large amount of sewers constructed during the past 
fiscal year indicate more than any other item in this report 
the material progress of the city. In almost every in- 
stance they have been recommended by either property- 
owners or by the Health Officer. As no sewer system has 
yet been devised which it is possible to adopt and have 
constructed in the near future, I have aimed to have those 
whrch have been built during my incumbency of this office 
so constructed that while they suit the exigencies of the 
present time, they will become a portion of any practicable 
plan which may be adopted in the future." 

Hon. E. B. Pond, in his second inaugural address (1889), 
says : + 

" Urgent necessity, as well as your pledge, requires you 
to take up the question of the reformation of the sewerage 
system. 

" Steps should be taken at once to carry out your pledge 
in this regard. No hasty or ill-advised system should be 
adopted, and only after very careful consideration and 
under competent advice should you decide what steps are 
necessary to be taken." 

*Mun. Rep. 1887-28, p. 377. 
fMun. Rep. 1888-89, p. 8 Appendix. 
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Prof. Davidson, of the United States Coast and Geodetic 
Survey, in his report to the Board of Supervisors, in April, 
1886, says : 

" I recall no city that is so peculiarly situated as San 
Francisco for its commercial and manufacturing advan- 
tages, and for its high possibilities in the application of the 
principles of sanitation — the increase of population depend- 
ing upon the former, demands the development of the 
latter. Yet I fail to recall but one other where the sew- 
age is in such a deplorably low condition ; that exception 

is the City of Mexico. 

* * * * m m m 

" Even if these pest-breeding products were promptly 
carried out by the sewers, they would be deposited with 
the water among the wharves. This in itself leads to de- 
posit around our city front, which if not removed by dredg- 
ing, will make the waters lethean as those of Venice or 
Amsterdam. 

" The sanitation of this city, as of all great cities, is a 
necessity that cannot be pressed aside ; and we cannot 
ignore the experience of older municipalities that have 
struggled with defective plans until compelled by the exi- 
gencies of the case to adopt larger views and effective 
methods." 

In the examination of the condition of the sewers and 
their effects upon the healthfulness of the city we are nec- 
essarily brought into contact with other prominent causes 
of filth diseases. 

A study of the number of deaths occurring from diseases 
of this class in each ward is very instructive ; and the rela- 
tion between foul sewers, lack of proper outfall, and putres- 
cent garbage heaps is distinctly shown. The subsequent 
table gives the number of deaths occurring in each ward 
from filth (zymotic) diseases from July, 1872, to July, 1892 
— a period of twenty years. 
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DEATHS FROM FILTH IZYMOTIC) DISEASES IN THE CITY OF SAN FRAN- 
CISCO FOR TWENTY YEARS— BY MONTHS. 
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This table shows that there have been in the twenty-one 
years nearly as many deaths in the Eleventh Ward from 
filth diseases as in the two wards having the next highest 
number of deaths from these causes ; and more than one- 
fourth the total number of deaths tims caused occurred in 
that ward. The total number of deaths in the twenty-one 
years from filth diseases in the city (exclusive of public 
institutions) being 14,883, and in the Eleventh Ward 4,248, 
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By far the larger part of the built up portion of the city 
drains into the upper end of Channel street and the streets 
immediately adjacent. This sewage matter is not carried 
off by tidal movement, but remains to a great extent in 
Channel street, and during the dry season in the lower 
reaches of the larger sewers. In addition to this, from 
250 to 275 loads of foul and putrefying garbage are daily 
dumped in the low lands Jying near the center of this ward. 
There are, therefore, very perceptible causes for the severe 
mortality above given. It must be observed that where 
any portion of the city is infected with filth diseases or 
causes favorable to their production and propagation, other 
portions, although remote, cannot escape, for in this class 
belong all of the infectious and contagious diseases. Even 
were the property holders in this large and wealthy ward 
willing to submit to the present conditions, it is the imper- 
ative duty of the city authorities to abate the deadly con- 
taminations now existing within its limits. The prime 
problem to which our attention is being directed is the in- 
terception of the great volume of sewage now reaching this 
flat region, and its delivery into deep water having strong 
tidal currents. But before this can be done, much improve- 
ment can be made by a proper utilization of Brannan 
street sewer, and by the adoption of a rational and cleanly 
system of garbage disposal. 

The relation between filth diseases and the incomplete 
flushing of sewers by rainfall is also marked. It is dis- 
tinctly noticeable that as the dry season approaches and 
the condition of the sewers becomes worse by the accumu- 
lation of filth, the number of deaths from filth diseases in- 
creases. This relation' is shown in the accompanying dia- 
gram, which shows the mean number of deaths from these 
diseases and the mean rainfall for each month from Janu- 
ary, 1873, to December, 1892, inclusive (from 1888 to 1892 
the lists include Mongolians). 
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This Study shows that even the flushing possible under 
the conditions does some good, and it is reasonable to infer 
that were the sewer system remodeled so as to permit of 
complete flushing that many of the causes now producing 
a very high death rate from preventable diseases would be 
removed. 
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To the extracts and comments made in reference to the 
lack of system in the matter of drainage and sanitation a 
few general remarks may be added. 

With sewage outfalls all around our water front from 
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Pierce street on the north to Islais creek on the south, with 
Mission flats so fouled with garbage, street sweepings and 
sewage that no lead paint can withstand the tarnishing ef- 
fect of the contaminated air to the leeward, with countless 
filth repositories on, or connected with every line of, sewers, 
and with structural defects that entail great annual ex- 
pense of repair and maintenance, it is not surprising that 
the necessity for seeking a remedy was at last recognized, 
and resulted in the appointment of a Board of Engineers. 

The appointment of the Board of Engineers and later of 
the Engineers in Charge does not fully accomplish what is 
so much needed — engineering control and engineering 
supervision of sewer construction. But while at work de- 
vising a sewer system, which duty has been specifically as- 
signed to the Engineers in Charge, they can to any extent 
desired by the Honorable Board of Supervisors in matters 
pertinent to their work be requested to serve in the capa- 
city of Advising or Consulting Engineers, and in this way 
we and the original Board of Engineers have had frequent 
occasion to serve the city. 

During the current fiscal year we had hoped to be per- 
mitted to take the initial steps to effect improvements in 
the interest of better sanitation. 

We had hoped that such changes in the apportionment 
of flow to the various sewers could be made at our sugges- 
tion that would prevent the possibility of floods near How- 
ard street from Fourteenth to Eighteenth streets, at Market 

r 

and Jones and Market and McAllister streets, and at sev- 
eral points in the northern portion of the city. 

It was also hoped that before next summer means would 
be found for carrying out works to divert the entire flow of 
sewage proper, except during heavy rainstorms, from Chan- 
nel street to a temporary outfall directly into San Fran- 
cisco bay. But we fear that the limited funds set aside for 
these purposes will not be sufficient to fully carry out these 
much needed modifications. 
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ORGANIZATION 

OF 

THE BOARD OF ENGINEERS. 



ITS WORK AND SUBSEQUENT PROCEEDINGS. 

The Board of Engineers to Devise and Provide a Sys- 
tem of Sewerage was organized under Resolution No. 6612 
(Third Series) adopted March 7, 1892. 

The proceedings had in the Board of Supervisors which 
had a bearing upon or led to the creation of the Board of 
Engineers are set forth in detail in the Appendix to 
Municipal Reports of 1891-92, pages 214-229. 

A special message from the Mayor, Hon. E. B. Pond, 
dated May '7, 1887, is there cited, which calls attention to 
the sewers and to the wish of some citizens to have an ex- 
pert engineer report as to the most feasible plan of putting 
the sewerage system into good condition. The Mayor's 
message having been referred to the Street Committee, the 
necessity for some action was emphasized by that commit- 
tee, but it had no definite results, and the whole matter re- 
mained in abeyance. 

The Board of Supervisors is empowered by the Consoli- 
dation Act and other laws defining its powers, upon the 
recommendation of the Superintendent of Streets and 
Highways, to authorize work that may be essential for the 
safety of life or necessary for the public health, and to set 
apart money for this purpose in the Street Department 
Fund. 

The Superintendent of Streets and Highways in his of- 
ficial report for the fiscal year 1 890-1, made the following 
recommendations : 

" The sewerage question still remains the most impor- 



8o REPORT OF ENGINEERS IN CHARGE TO 

tant of all questions which concern the public health. The 
formulation of a general plan adapted to the necessities 
of the inhabitants and the proper drainage of the city 
is still unperformed. This work your Honorable Board 
should attempt in the near future. It is true that 
many of the outlying districts can be effectually sewered 
by special plans or local systems, as has been done in the 
Point Lobos district, and can be done in all portions of the 
city and county, outside the charter line of 185 1, but the 
necessity for a general plan, embracing those local systems 
wherever their outlets come inside the said charter line, is 
increased and not diminished by their construction. The 
sewers heretofore constructed in this city reach the waters 
of the bay through outlets which are all under water at high 
tide. The sewage matter is thus backed up along the lower 
levels, creating a nuisance which cannot be abated by any 
exertion I may make. To remedy this evil, competent 
engineers should be employed to prepare a plan for sewer- 
ing the entire city." 

On January 25, 1892, after having had the matter under 
consideration for some time, a report was made by the 
Street Committee of the Board of Supervisors, in which the 
history of the several efforts to secure a comprehensive 
plan was set forth and it was recommended that premiums 
be offered for complete plans. The offers were to be so 
liberal that the best engineers in the country would be in- 
duced to compete. This committee report is replete with 
valuable suggestions. It led to the conference of a com- 
mittee from the Board of Supervisors with Prof. Frank 
Soule of the University of California. 

The Street Committee made a second report on March 7, 
1892, and by unanimous vote at that time the following 
resolution was passed by the Board of Supervisors : 

"Resolution No. 6612 (Third Series) — RESOLVED, That 
Professor George Davidson of the United States Coast 
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and Geodetic Survey, Col. Georgre H. Mendell of the United 
States Engineers and Irving M. Scott, Esq., be and are 
hereby empowered to select and appoint two engineers, and 
when the same are so appointed that they, with the gentle- 
men named, shall constitute a Board of Engineers on and 
from September i, 1892, to devise and provide a system of 
sewerage for this city and county, as proposed in the report 
of the Committee on Streets, etc., of this Board made Jan- 
uary 25, 1892.*' 

On Tuesday, July 21, 1892, the three members named in 
the above resolution met in the office of the United States 
Coast and Geodetic Survey, and organized by electing 
Prof. Davidson President, and Mr. Scott Secretary, and 
made preliminary arrangements for securing permanent 
rooms for the transaction of the business of the Board. 

On August 8, 1892, the Board again met and notified the 
Boird of Supervisors of their acceptance of the duties im- 
posed upon them by resolution No. 6612, above quoted. 

At this meeting the following resolution was adopted : 

"Resolved, that Marsden Manson and C. E. Grunsky 
be appointed as the two civil engineers to complete the 
Board of Engineers as contemplated by resolution No. 
6612, adopted by the Board of Supervisors, March 7, 1892, 
provided, they agree to devote their entire time to this 
work after being officially notified by President Davidson." 

Subsequent to the passage of resolution No. 6612, the 
Board of Engineers were authorized to commence opera- 
tions before the ist day of September, as intended by the 
original resolution. 

On August 27, 1892, the Board met. The additional 
members named in the resolution of August 8th attended, 
filed their letters of acceptance and were declared quali- 
fied members of the Board. Final organization of the 
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Board was then made with Prof. Davidson as President, 
and Mr. Scott as Secretary. 

The work outlined and inaugurated for a study of the 
problems before the Board was as follows : 

1st. An examination of the present sewer system of this 
city for the purpose of ascertaining the condition of the 
sewers in respect to permanence of construction and ser- 
viceability. 

2d. The preparation of a complete topographical map 
of the city and county on the basis of all available data. 
This map to be upon the scale of i inch to 600 feet, show-r 
ing alignments and elevations of streets, and the detail 
topographical features expressed in contour lines. 

3d. The materials, alignments, depths, sizes, grades and 
exact conditions of existing sewers to be graphically repre- 
sented upon large atlas sheets upon a scale of i inch in loa 
feet. ' 

Although thus promptly organized and prepared to dis- 
charge its duties, the Board found legal questions raised as 
to its status and authority. The Auditor refused to audit 
bills for services and materials, and these matters had to be 
passed upon by the District Attorney, who gave an able 
and exhaustive opinion sustaining the legality of the action' 
of the Supervisors and pointing out the urgent needs which 
had called forth such action. 

It was not, however, until the middle of December, 1892, 
that the questions and doubts thus raised had been finally 
settled. 

The Board held regular weekly meetings at which the 
petitions for changes or establishment of grades, for the 
construction of sewers, or for the remedying of nuisances, 
were acted upon ; also specially called meetings whenever 
the matters thus before the Board required prompt action. 
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There were thus referred to the Board from its organi- 
zation to February i, 1893 : — 

Eighteen (18) petitions and protests for changes or es- 
tablishment of grades. 

Three (3) petitions for advice as to the correction of 
prominent defects in the existing sewer system of the city ; 
besides numerous personal interviews were had and indi- 
vidual letters presented. 

During the meeting of February i, 1893, a certified copy 
of Resolution No. 8265 (Third Series), adopted January 
30, 1893, was received from the Clerk of the Board of 
Supervisors, This resolution is a follows : 

" Resolution No. 8265 (Third Seriesj — RESOLVED, That 
the services of the Sewerage Commission, consisting of 
Col. G. H. Mendell, Professor Davidson, Irving M. Scott, 
Marden Manson and C. E. Grunsky, appointed by the last 
Board of Supervisors, be dispensed with after the ist day of 
February, 1893 ; 

" Resolved, That the work of said commission be con- 
tinued under the supervision of Marsden Manson and such 
assistants as may be required, under the control and direc- 
tion of the Committee on Streets and the City and County 
Surveyor. 

** Resolved, That the salary of said engineer be fixed 
at $250.00 per month, commencing February ist, 1893." 

After short discussion the following resolutions were 
passed : 

" Resolved. That the services of all persons in the em- 
ployment of the city under the direction of this Board of En- 
gineers are hereby dispensed with, to date from the close 
of the first day of February, 1 893, and that Mr. Manson be 
directed to notify them accordingly ; and it was further 

** Resolved, That all books, papers, records, maps, im- 
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plements and other property appertaining to this Board, 
being the propertyof the City and County of San Francisco, 
be and are hereby turned over to Mr. Manson as custodian 
for the city." 

The President was authorized to certify all claims for ser- 
vices accruing on February ist, 1893. 

The Board then adjourned sine die. 

On February 2d, in pursuance with the duties imposed 
by the resolutions above quoted, all parties in the employ 
of the city under direction of the Board were discharged, 
and the following letter was sent to the Board of Super- 
visors by Mr. Manson : 

" I have been instructed by resolution of the Board 
of Engineers, adopted at their final meeting on January 
31st, 1893, to report to your Honorable Board that during 
the meeting referred to a certified copy of Resolution No. 
8265 (Third Series), adopted by your Honorable Board on 
January 30th, 1893, dispensing with the services of the 
members of this Board after the ist day of February, 1893, 
and that upon receipt thereof the following resolutions were 
adopted : 

[Resolutions above quoted.] 

"At this final meeting Mr. Grunsky reported that all 
petitions relating to the change of grade and other matters 
referred to this Board by the Board of Supervisors had 
been acted on and reported upon, except Resolution No. 
8217 (Third Series), referring to the necessity for sewers in 
the Mission road. 

"All accounts against the Board for work, material fur- 
nished and for services rendered by employees were allowed 
and ordered certified to your Honorable Board. 

"When the meeting adjourned it adjourned sine die. 

** In relation to the continuance of this work by me, 
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under the control and direction of the Committee on 
Streets and the City and County Surveyor, at a salary, of 
$250.00 per month, I desire to state that this proposition is 
respectfully declined. 

" In submitting this record I have also to report that of 
the $34450.00 available at the time of the org^anization to 
the close of the ist day of February, 1893, $4,117.45 have 
been expended for services and materials. This expendi- 
ture does not include the salaries of the members of the 
Board, which salaries have not been fixed by your Honor- 
able Board. 

" The data in my charge as custodian is not in a condi- 
tion to be placed on record, but can be put in this condi- 
tion and be available at any time in the future at an ex- 
penditure not exceeding $800.00, exclusive of my services. 
This data relates principally to the actual condition of the 
170 miles of sewers which have been examined as hereto- 
fore reported. It is essential at least to put this data in 
proper form as above outlined." 



Appointment of Engineers in Charge. 

After several conferences with the members of the Street 
Committee, the following resolution was passed by the 
Honorable Board of Supervisors on February 6th, 1893 : 

" Resolution No. 8234 (Third Series)— RESOLVED, That 
*Marsden Manson and C. E. Grunsky be and are hereby 
appointed (to date from February i, 1893) as engineers in 
charge to devise and provide a system of sewerage for 
this city and county, and to carry on and complete the work 
of collecting and compiling the data relative to the condi- 
tion of the present sewers, at a compensation of $275 each 
per month ; the said engineers to report monthly the work 
done during the preceding month, the cost and other infor- 
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mation and estimates as may be required by this Board 
from time to time, and all other action heretofore had in 
this matter by this Board relative to appointments is hereby 
repealed." 

The Board was notified on February nth of the accept- 
ance of the duties above outlined by the engineers named 
therein, and work was at once resumed on the lines pre- 
viously laid out. 

The following^ is a summary of the work done from the 
organization of the Board to July i, 1893 : 

The existing sewers, aggregating about 200 miles in 
length, have been examined and their general condition 
noted in thirty-two field books. These note books were 
supplemented by a daily report giving a condensed account 
of the work accomplished each day. All sewers through 
which it was possible to pass have been examined as 
to workmanship and general condition. In some instances 
where important data could not otherwise be obtained the 
sewers have been uncovered. The facts thus ascertained 
are being reduced to tabular form, and 448 sheets of these 
tables have been made out. The alignments, depths, 
grades, sizes, materials and condition, etc., are being platted 
upon atlas sheets on a scale of one inch to one hundred feet. 
Sixteen of these atlas sheets are complete, ten are in pro- 
gress, and about forty more will be required to cover the 
built up areas of the city. 

The need of an accurate map showing in detail existing 
streets and grades, and the exact topographical features of 
the city and county, led to the projection of a large map, 
7^7% feet, upon a scale of one inch to six hundred feet or 
1-7,200. This map has been nearly completed, to the extent 
that the available data from city surveys and records, from 
the United States Coast and Geodetic Surveys, from the 
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records and maps of the United States Engineer Depart- 
ment, and from reliable private surveys of all kinds, will 
permit. Whenever necessar}^ special surveys were made 
by this office to connect up isolated surveys, or to remove 
errors or doubts in the existing data. 

This map is intended to serve as a basis for the division 
of the city into natural sewer or drainage districts, and for 
a full study of the lines of main drainage. 

It was found necessary, in determining the grades of the 
existing sewers, to run lines of levels through many streets. 
This was particularly necessary in the portions of the city 
which have been reclaimed from tidal or marsh lands. Over 
these areas settlements have occurred since construction, 
which settlements have aided in making the grades more 
irregular than originally constructed. 

Data as to the area and character of paved and unpaved 
streets, and the number, position, size and character of 
storm water inlets ("cesspools") is also necessary in the 
study of the problems before us. A small party is there- 
fore engaged in collecting this information, ^nd at the same 
time determining the exact location of all manholes. This 
data is not available in any records, and will be put in 
shape to be of permanent record and use in the Street De- 
partment. 
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RECEIPTS AND DISBURSEMENTS FOR THE 
FISCAL YEAR ENDING JUNE 30, 1893. 

RECEIPTS. 

Appropriation of July i, 1892 $35,500.00 



$35,500.00 

DISBURSEMENTS. 

By Wm. P. Humphreys, Esq., engi- 
neer in charge of collection of 

data $1,062.00 

By Board of Engineers 
to devise and pro- 
vide sewer system — ' 

Office work $4446.03 

Sewer examina- 
tion 2473.72 



By Engineers in charge 

to devise and pro- 

'vide sewer system — 

Office work $3,058 . 23 

Field work 297 .00 

Engineers' sala- 
ries 2,750.00 

Sewer examina- 
tion 2,343.83 

M. H. Elevations 736.91 
M. H. Distances. 235.65 

Current observa- 

. tions 857.83 



6,919.75 



$10,279.77 

$18,261.52 



Balance on hand $17,238 .48 



DEVISE AND PROVIDE A SYSTEM OF SEWERAGE. 89 

RECAPITULATION. 

Total amount services $17,082 . 10 

Total amount materials, expenses 1,179.42 

Respectfully submitted, 

MARSDEN MANSON, 
C. E. GRUNSKY, 

En^neers in Charge to Devise and Provide Sewer System. 
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SUPPLEMENTAL REPORT 

« 

in compliance 
With Resolution No. 9157, (Third Series.) 



Abolishing the office of Engineers in Charge to devise 

and provide a system of sewerage and 

terminating the work. 



San Francisco, Cal., September 30th, 1893. 

To tlu Honorable Board of Supervisors 

City and County of San Francisco, 

Gentlemen : — Complying with instructions contained 
in Resolution No. 9157 (Third Series) which provides that 
this Department be abolished from and after September 
30th, 1 893, and that the " Board of Engineers are hereby 
required to turn over and file in the office of this Board 
all maps, books, data, etc., with a full report on or before 
said date," we have turned ov^er to you all maps, books, 
papers, furniture, material and other property under our 
control as per inventory hereunto attached, and hold the 
receipt of your Clerk for the same. 

In our Progress Report, submitted under date of July 
15th, we have clearly set forth the defects of the present 
system of administrative and executive control of public 
works in this city, with especial reference to sewers, and 
have cited a sufficient number of instances of evils result- 
ing from divided official responsibility, faulty design, care- 
lessness, ignorance, and fraud, to convince every intelligent 
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the necessities were such in some portions of the city, where 
there have been annually recurring outflows of sewage 
from the sewers into the streets, yards, cellars and even 
houses, notably in the low portions of Eleventh Ward, that 
we were impelled to plan corrective works and suggest 
remedial measures as outlined in our two reports dated 
September 7th, 1893. 

The plans and specifications for these works are now on 
file among the papers turned over to you by us. They do not 
by an/ means cover all the \york which we had intended to 
recommend as necessary to correct the most glaring of that 
class of present evils whose existence is chargeable to a 
bad administrative system and the negligence, incompe- 
tence or corruption of representatives of the city. But 
these improvements are the most important and would if 
carried out have involved an expenditure estimated by us 
at $27,000.00. being as great an amount as we thought our- 
selves justified in expending out of our limited appropria- 
tion. 

They were not planned as a part of any proposed com- 
prehensive system, but are intended to make efficient some 
of the principal existing sewers. Had a greater fund been 
made available for such corrective work, we should have 
suggested among many minor changes the improvement of 
Fell Street sewer on Fourteenth Street between Church 
and Dolores, where its grade needs correction ; a change 
in Seventh Street sewer where, at Townsend Street, the 
extension toward Channel Street was this year constructed 
twenty inches higher than the bottom of the old sewer 
north of Townsend Street, and to this extent permits the 
accumulation of filth, and is an obstruction to the flow of 
sewage down Seventh Street ; * a correction of grade in 
Sixteenth street sewer near Folsom street where there is a 



* Concerning this maiter we sent a communication to the Superintendent 
of Streets, on June 24, 1893. 
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slope the wrong way ; some corrective work near Pacific 
and Davis Streets where the continuity of the Pacific Street 
sewer is interrupted by a sudden rise of two and one half 
feet ; besides the improvement of scores of sewer crossings 
in all parts of the city. 

The necessity for the immediate carrying out of some 
corrective work was forced upon our notice in making a 
study of the character, condition and serviceability of the 
existing sewers, and we have recommended some of this 
necessary work, believing ourselves authorized to act in 
such matters at least in an advisory and supervising capac- 
ity by the resolution under which we were appointed and 
which directs us " to devise and provide a system of sewer- 
age for this City and County." 

We have had frequent occasion to advise the Superin- 
tendent of Streets concerning sewers require d in different 
parts of the City, and also in the matter *^'f abating nui- 
sances created at outfall points, notably in the case of 
Potrero Avenue sewer and the Army Street sewer. 

Concerning these sewers we quote from our letters of 
May 25th, 1893 : — 

" We have at your request examined into the possibilty 
of providing a permanent or temporary extension of Po- 
trero Avenue sewer to Army Street and find that two 
propositions will have to be considered. 

1. It is possible to extend the sewer directly across pri- 
vate property along the line of the proposed Potrero Ave- 
nue extension to Armv Street. 

2, A permanent brick sewer can be put into Yolo Street 
eastward from Potrero Avenue to Nebraska Street and 
nlou^ Nebraska Street and San Bruno Road to Army 
Street. 

The sreoiul project will involve some deep trenching as 
the ollu'ial street grade at Yolo and Nebraska Streets is 
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eighteen feet higher than at Potrero Avenue and Yolo 
Street, but the improvement will be of permanent character. 

Along the first route a permanent sewer will not be ad- 
visable until a right of way shall have been graded because 
it crosses swamp land. The great expense which will be 
necessary to afford secure support to a permanent sewer in 
advance of grading would not be justified. 

The construction of a wooden box sewer supported on 
piles along the first route, although apparently a desirable 
solution will probably, in connection with the cost of the 
right of way, be very much more expensive than the per- 
manent deflection of the sewer along the second route. 
We therefore recommend : — 

1. That a brick sewer, ( 3 x 5 ) be constructed in Yolo 
Street, from Potrero Avenue to Nebraska Street and along 
Nebraska Street and along San Bruno Road to Army Street 
sewer. 

2. That the flow of the sewer on 2Sth Street be turned 
northerly into Potrero Avenue and this proposed Yolo 
Street sewer. 

Should this recommendation be carried out, we will be 
pleased to outline the special requirements which should be 
prescribed." 

" Complying with your request of May 13th, for informa- 
tion as to the result of our examination of the outfall of the 
Army Street sewer, and asking us to suggest the proper 
treatment of the outfall into Islais Creek, ( property owners 
having petitioned for relief,) we now desire to report as 
follows : 

There is a large brick sewer along Army Street which 
discharges at the east line of San Bruno Road into a 
wooden box sewer. Just east of San Bruno Road, where 
the sewer crosses Precita Creek, (the north arm of Islais 
Creek,) there is a break in the side of the wooden box 
sewer, through which at present all sewage collected by the 
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Army Street sewer escapes. The wooden sewer, after cross- 
ing Precita Creek, follows the center line of Army Street to 
Kansas, turns south into Kansas, thence east into Marin 
Street and terminates at a point 50 feet east of Kansas 
Street. 

The wooden sewer is apparently in good condition near 
its outlet on Marin Street and for a short distance along 
Kansas toward Army Street. Near Army Street, on Kan- 
sas, it has been crushed by the weight of the fill which it 
had to support. At this point its bottom is about twenty 
feet below street grade. At several points on Army Street, 
between Vermont and Kansas, a settling of the street sur- 
face indicates that there are other points where the sewer 
has collapsed, but this could not be positively ascertained 
without uncovering the sewer, because, owing to deep de- 
posits, the sewer was not accessible at the manhfoles. 

The outflow from the break in the sewer at Precita Creek, 
before reaching the well-defined water way of Islais Creek, 
spreads over the flat surface of the swamp, and there is no 
question that some provision should at once be made to 
secure a better point of outfall. 

The wooden sewer along Army and Kansas Streets to 
Marin Street is useless ; it cannot be repaired. By reason 
of its gradual collapse, it destroys uniformity of the street 
surface and causes dangerous obstruction to traffic. It 
should be removed. We recommend : 

1. That the wooden box sewer in Army and Kansas 
Streets be removed. 

2. That the Army Street brick sewer be extended 
along Army Street to Kansas Street and along Kansas 
to the north line Marin Street. 

3. That a wooden box sewer of capacity for sewage 
only be carried thence along Marin Street to Rhode Island 
and Mazzini Streets to an outfall into Islais Creek channel. 
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4.' That at the crossing of Kansas and Marin Streets a 
storm water overflow and wooden box be provided to dis- 
charge storm waters in times of heavy rain into the swamp 
on the line of Precita Creek channel. 

The wooden extension and storm water overflow are in- 
tended as temporary structures which will serve until such 
time as it becomes necessary to again extend the main 
brick sewer. 

If it be decided to carry out these recommendations we 
will be pleased to further outline special requirements that 
should be prescribed for this work." 

The several matters above referred to have but little bear- 
ing upon the main work with which we have been charged, 
the devising of a comprehensive system of sewage which 
has been summarily terminated in a very unsatisfactory and 
incomplete form by your resolution of September nth. 
As explained in our Progress Report it is essential that the 
system should be planned with due regard to the probable 
growth of the city, so that without reconstruction of main 
lines the system can be adapted to farther requirements. 

Although we are not now prepared to fully endorse any 
project we feel it our duty to submit at this time a brief 
outline of some of the measures which we believe will have 
to be intelligently and honestly carried out before this com- 
munity will have received from the proper authorities that 
relief which it is of right entitled to demand. 

The open water way on Channel Street (defined as navi- 
gable as far west as Harrison Street by statutory enactment 
in 1868 and again in 1892) receives the sewage from an 
area of over 5,000 acres, inhabited by probably more than 
100,000 people. Channel Street sewer, the largest in the 
city, terminates in this open water at 9th Street, about a 
mile from the present water front of the city. All the 
sewage contributed, by this sewer and by 8th. 7th, 6th, 5th, 
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4th and 3rd Street sewers ebbs and flows here creating a 
nuisance which must be abated. 

It will be necessary to reduce the flow of sewag>e toward 
Channel Street by an intercepting sewer, and the best loca- 
tion for an intercepting sewer will be along Market Street 
commencing at some point near Castro Street. 

This intercepting sewer would receive the entire flow of 
sewage from the Western Addition and would reduce the 
area tributary to Channel Street, nearly one half But there 
are difficulties in the way of its construction and it is im- 
portant to select a proper point of outfall. 

Market Street grades have been improperly established, 
notably so at 5th Street where the street is low, and also at 
points southwestward from loth Street, at some of which 
changes have long been under discussion and if carried out 
will facilitate and materially cheapen the construction of 
any main sewer along Market Street. 

During August and September of this year, we have 
been collecting data concerning structures already in place 
along the route of possible main drainage lines, particularly 
that relating to the position and depth of conduits for gas, 
water and electricity and of cable road junctions and inter- 
sections. On the basis of this information and additional 
rainfall data to be collected this winter, it was proposed to 
fully discuss the desirability of the Market Street inter- 
cepting sewer. We had already found by a preliminary 
study of the results of current observations made by us 
this spring, that the foot of Powell Street seems to offer 
particular advantages as an outfall point for a sewer. To 
reach this point with the Market Street sewer it will be 
necessary to turn northward from Market Street into 
Kearny Street, along Kearny Street to Telegraph Hill, 
thence by tunnel on one of several possible routes to the 
northern slope of the Hill and thence to ike outfall point. 

It can hardly be xjuestioned that the sewer must be made 
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to serve both for sewag^e and a limited amount of storm 
water, but excessive volumes of storm water can be dis- 
charged at several points into the main sewers having 
reasonably direct lines to the bay. 

Care must be taken in considering this project to keep in 
view a probable extension of this sewer further westward 
to a more remote point of outfall without re-construction 
other than connection with the system as now outlined, 
permitting a further utilization of the Powell Street outfall 
as a relief outlet for flood water. 

Whenever it may become necessary to perfect the system 
of intermittent discharge of sewage into the ebb flow of 
the tide, it will be necessary to construct a large receiving 
tank from which there will be a rapid outflow at the proper 
time. There is nothing original or novel in such an arrange- 
ment, but in the case of San Francisco such an outfall sys- 
tem can probably be so arranged that the receiving tank 
will be in the form of a tunnel or a series of tunnels ter- 
minating at or near Fort Point. The flushing and cleansing 
of long tanks properly located can be accomplished by 
trapping sea water at high tides at the upper ends of the 
tianks. 

The main sewer along Market Street cannot serve the 
more southerly portions of the Mission Bay district for 
which separate provision must be made. 

The sewage from the greater part of the district west 
from 9th and Utah Streets and south of Market Street, can 
all be concentrated as at present near Ninth and Channel 
Streets, but it will arrive there at an undesirably low ele- 
vation. 

From this point it can by proper arrangement of works 
be delivered to the bay by gravity flow, but its course should 
not be through the open water way of Channel Street, it 
should be along Bran nan or some other parallel street. It 
is hardly necessary to say that if it be carried toward the 
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bay on such a route that it does not seem probable that any 
plan can be devised for a delivery of this sewage into the 
bay with sufficient assurance that such delivery will not in 
time become offensive and create a nuisance that must be 
abated. 

A delivery anywhere near the foot of Channel or Bran- 
nan Streets is therefore not to be considered except as a 
temporary expedient. The sewage conduits from a large 
district, must, however, by reason of topographical features 
be made to concentrate their flow somewhere near the 
points indicated, and the sewage there delivered must ulti- 
mately be forced to a better point of oytfall into the bay. 
When it becomes necessary to carry out this part of any 
proposed system it will probably be found advantageous to 
pump this sewage to the same conduits in use for the cen- 
tral parts of the city. This project involves the preserva- 
tion and utilization of present sewers when properly cor- 
rected for grade. Storm waters of the district can be ad- 
mitted into the sewers and storm water overflows should be 
provided. During the flood flow in the months of winter 
there will then be a direct outflow of greatly diluted sewage 
into the bay on the eastern front of the city, but at all 
other times no sewage will there be discharged. 

Our float observations and studies of direction of drift 
in the bay make it appear very undesirable to discharge 
large quantities of sewage at or near Potrerp Point, but 
indicate that an outfall could be maintained at Hunter's 
Point for an indefinite time without polluting the waters of 
the bay to an objectionable extent. For this reason it will 
be necessary to plan for concentration of the sewage from 
the southern and high portions of Potrero Hills and the 
Islais and Precita Creek districts at some convenient point 
or points from which sewage can be delivered at an outfall 
at Hunter's Point either by gravity flow or pumping. Pro- 
vision must here again be made for a delivery of storm 
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waters during periods of excessive flow from main lines of 
sewers into the bay, through relief outlets, so that it will 
not be necessary to provide a great capacity for the outfall 
sewers, and that it may not become necessary to pump 
large amounts of storm waters. 

But in this district more than any other, a revision of 
officially established grades should be had before details 
of the system be prescribed. 

The sewage of Bay View and Visitacion districts will 
have to be treated in the same manner as that of Precita and 
Islais Creek districts whenever increased population ren- 
ders the carrying out of a local system necessary. One 
outfall at Hunter's Point will serve these districts in con- 
junction, with those on its northern slopes. 

In that portion of Buena Vista Bay district lying east of 
Kearny Street and north of Market Street ( including prob- 
ably the low portions of the city northwest of Rincon Hill 
and northeast of 2nd Street,) it will be well to separate sew- 
age from atorm waters entirely. The number of large 
sewers in this district must be reduced and suitable pro- 
vision must be made to keep those intended for rain water 
free from filth accumulation during the long dry season. 
For sewage proper a separate system may be introduced to 
advantage, and delivery can be made to an intercepting 
sewer somewhere near the water front which will enable 
temporary disposal at the proposed Powell Street outfall or 
ultimately a discharge into the same works that are required 
to effect the removal of the sewage from the Market Street 
system to a more remote point of outfall. 

The sewage from the North Beach district can readily be 
carried to a Powell Street outlet, which is the natural and 
best temporary outfall point for the sewers of this district. 

For the Washer- Woman's Bay district a number of pro- 
jects are feasable, but that which we would have probably 
endorsed involves the construction of a main sewer along 
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the lower portion of Pierce Street, into which two inter- 
cepting sewers along the water front are to discharge and 
which will deliver the entire sewage and rain water flow of 
the district at a point in the bay sufficiently tcn^oved from 
the shore line to insure thorough dilution of the sewage, 
rhaking it very improbable that it will become offensive to 
sight or smell. Here again works should be so planned 
that their extension to a more remote outfall point will not 
necessitate re-construction. 

That part of the Presidio district for which provision 
must be made in connection with the planning of a general 
system, embraces but a few blocks of land south of the 
Presidio Military Reservation, extending from Lyon Street 
to First Avenue. This locality is being rapidly built. up. It 
is a very desirable residence locality, and at the present 
time its sewage is delivered upon the surface of the ground 
at the south line of the Reservation on Locust Street, cre- 
ating a nuisance at that point on the Reservation which 
should at once be abated. As discussed by our Board of 
Engineers, before the re-organization of February, the best 
project for relief, and one which has already been sanctioned 
and approved by the proper authorities of the U. S. War 
Department, is to carry the outfall sewer diagonally across 
the southeastern corner of the Reservation to a connection 
with the sewers of the Washerwoman's Bay district. 
Throughout the greater portion of this route the sewer will 
be in a tunnel. 

Concerning the outfall sewer of the Lobos Creek district, 
{ which includes the Richmond district,) now about to be 
constructed, a work which has been devised by preceeding 
administrations and which is recommended for construction 
by other city officials, we have only to say that our study of 
the district has not been completed ; and that we appreciate 
the imperative necessity of providing an outlet for this re- 
gion, even though such outlet be temporarily but an open 
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water way, but we have had no opportunity of critically 
examining the work now about to be constructed. 

The. devising of the system of sewers for the Ocean 
Beach and the Laguna de la Merced districts, should not 
present special difficulties except as to disposition to be 
made of the sewage. We are not prepared to offer any 
suggestion in this connection, except that one project of 
concentrating it at some point of the coast near the south- 
ern limit of the county and there delivering it into the deep 
water of the ocean, must be considered and its merits de- 
termined. 

In the further study of these projects it will be necessary 
to determine the maximum rate of rainfall for short periods 
of time as already referred to in our Progress Report. This 
rate is now known for twelve and twenty-four hour periods, 
and examples of maximum rates are noted in that Report. 
In order to properly adjust the capacities and dimensions 
of main lines of drainage it will be necessary to observe and 
record the rate for hourly, half-hourly, and quarter-hourly 
intervals, and it will even be desirable to know the rate for 
five or ten minute intervals, because the rate of fall is the 
controlling factor in determining the maximum service 
which the main lines of -drainage will be called upon to 
perform. It is imperative that this data should be collected 
during the coming season. 

As a general basis for the study of areas and topographi- 
cal features of the several districts to be drained we have 
prepared a contour map of the city (600 feet to the inch) 
which is also reliable as a grade map. For a guide as to 
character, position, and serviceability of existing sewers, 
information has been put, as rapidly as the means at our 
disposal justified, upon detail sheets (100 feet to the inch). 
Twenty-seven have been practically completed and some 
work has been done on seven others. When extended 
over the built up area of the city there will be about sixty 
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in all. The information concerning the sewers for all of 
these is contained and is readily accessible in the field books 
which we have turned over to you. 

Expenditures for September, 1893. 

Salaries of Engineers in Charge * $550.00 

" Employees 732 . 18 

Materials and Expenses 91 .62 

Total $1,373.80 

Receipts AND Disbursements from July ist to 

Sp:ptember 30TH, 1893. 

Receipts : 

Appropriation of July ist, 1 893 . $40,000 . 00 
S. F. & S. M. E. R. R damages 

JTrJSury! 7 ' JO $40,007.50 

Disbursements : 

Month of July, 1893 , $1,659.45 

August, 1893 1,559-75 

September, 1893 .... 1,373.80 $4,593.00 

Balance $35,414.50 

Very respectfully. 

MARSDEN MANSON, 
C. E. GRUNSKY, 

Engineers in charge to devise and provide a sewer system. 
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